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Chapter NR 635

GROUNDWATER AND LEACHATE MONITORING STANDARDS, CORRECTIVE ACTION
REQUIREMENTS, AND SOILS AND GROUNDWATER INVESTIGATIONS

NR 635.01 Purpose. NR 635.10 Point of standards application.

NR 635.02  Applicability. NR 635.1  Compliance period.

NR 635.03  Definitions. NR 635.12  General groundwater monitoring requirements.

NR 635.04 Exemptions. NR 635.13  Detection monitoring program.

NR 635.05 General. NR 635.14 Compliance monitoring program.

NR 635.06 Required programs. NR 635.15 Corrective action program for hazardous waste units.
NR 635.07  Groundwater protection standard. NR 635.16  Existing unit monitoring requirements.

NR 635.08 Hazardous constituents. NR 635.17  Corrective action for solid waste management units.
NR 635.09 Concentration limits. NR 635.18  Soils and groundwater investigations.

NR 635.01 Purpose. The purpose of this chapter is to635.16for purposes of detecting, characterizing aesponding
specify groundwater and leachate monitoring requirements atalreleases to any underlying aquif€ne financial responsibility
correctiveaction requirements that result from a monitopng  requirement®f s. NR 635.17 apply to regulated units;
gram. (c) A surface impoundment or landfill which accepted hazard

History: Cr. RegisterFebruary1991, No. 422, &f3-1-91. ouswaste after November 19, 1980 but not after July 26, 1982 is

NR 635.02 Applicability. (1) Except as provided in KR anexisting unit and shall comply with the requirements of ss. NR

d 635.16and 635.18 and the financial responsibility requirements
635.04,the requirements of ss. NR 635.16 and 635.18 apply to gfls NR 635.17: and ! ! ponsIbility requl

hazardous waste landfills and surface impoundments that : .
(d) The requirements of pgb) may apply to miscellaneous
acceptechazardous waste after November 19, 1980 buaftet units when necessary to comply with ch. NR 670.

July 26, 1982 and th i ts of ss. NR 635.05 to 686d.5
re and tne reqLIrements o' ss ° (2) Therequirements of this chapter apply during the active

635.18applyto all hazardous waste landfills, surface impound. > : X
mentsand waste piles that accepted hazardous waste after July!#% Of the regulated unit, including the closure period. After clo

1982.1n addition, ss. NR 635.17 and 635.18 apply to any hazarr€of the regulated unit, the requirements of this chapter:
ouswaste treatment, storage or disposal facility that had or should(@) Do not apply if all waste, waste residues, contaminated
havehad an interim license. containmentsystem components and contaminated subaoéls

(2) This chapter does not apply to solid waste facilities th&gmMovedor decontaminated at closure;
manageonly non-hazardous solid waste or metallic mining (0) Apply during the long-term care period under s.688.06
wastesresulting from a mining operation as defined in s. 293.0fLthe owner or operator is conducting a detection monitoring pro
(5), Stats. gramunder s. NR 635.13; or
History: Cr. RegisterFebruary1991, No. 422, &3-1-91; am., RegisteMay, (c) Apply during the compliance period under s. NR 6B%.1
St bt Moy 1908, Mo age I (2) made under s. 13.93 (2m) () 7., the owner or operator isonducting a compliance monitoring pro
" ' T gramunder s. NR 635.1dr a corrective action program under s.

NR 635.03 Definitions. The definitions in s. NR 600.03 NR 635.17. _ _ _
applyto this chapter (3) The department may require the installation of a greund

History: Cr. RegisterFebruary1991, No. 422, &3-1-91. waterand leachate monitoring wells, suction lysimeters, moisture
probes, collection basin lysimeters and similar water quality
NR 635.04 Exemptions. The requirements of thchapter monitoring devices, and the implementation of a water quality

do not apply to the following: samplingand analysis program to detect thieesof leachate on
(1) Solidwaste disposal faciliticensed under chs. NR 5009roundwaterThe location of monitoring devices and the water
to 524 provided that: quality monitoring program shall be approved in writing by the

(a) The solid waste disposal facility has been approved uné@}ﬂj{tgﬂe&th egisterFebruary 1961, No. 422, 6/3-1-91: am. (1) () and (2)
s. NR 506.15 to accept hazardous waste drdyn very small iyio) Register August, 1992, No. 440, fe-1-92: am. (1] (a) to (c), Register

guantitygenerators; and May, 1995, No. 473, &f6-1-95.

tiorgbgf 'gh;)ﬁglwav;/?estrﬁgrl;%%smagnatcugﬁ.does not meet the defini NR 635.06 Required programs. Owners and operators

(2) Only non—-hazardous solid waste facilities that do not me?-éleeCtto s- NR 635.041) (b) shall conduct a monitoring and

the definition of solid waste management unit sponserogram as follows:
History: Cr. Register February1991, No. 422, &f3-1-91;correction in (1) (1) Exceptas prowdedn s.NR 635.13 (9)' whenever hazard

(intro.) made under s. 13.93 (2m) (b) 7., Stats ous constituents specified under s. NR 635.08 from a regulated
unit are detected at or beyond the design managementimdee

NR 635.05 General. (1) The owner ooperator shall sat s.NR 635.10, the owner or operator shall institute a compliance
isfy the following requirements for all wastes, or constituentaonitoringprogram under s. NR 635.14;
thereof,contained in solid waste management units at the facility (2) Exceptas provided in s. NR 635.14 (10), whenever the
regardlesf the time at which waste was placed in the units: groundwaterprotection standard under s. NR 635.07 is exceeded,

(a) All solid waste management units shall comply wite the owner or operator shalhstitute a corrective action program
requirementsn ss. NR 635.17 and 635.18; unders. NR 635.15;

(b) A surface impoundment, waste pile or landfill that receives (3) Exceptas provided in s. NR 635.14 (10), whenever-haz
hazardousvaste after Jul26, 1982 or proposes to accept hazar@ardousconstituents under s. NR 635.08 from a regulated unit
ouswaste is a regulated unit and shall comply with the requirexceedconcentratiodimits under s. NR 635.09 in groundwater
mentsof ss. NR 635.05 to 635.15 and 635.18 in lieu of s. NBetweerthe desigh management zone under s. NR 635.10 and the
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downgradientfacility property boundarythe owner or operator 1. The volume and physical and chemical characteristics of
shallinstitute a corrective action program under s. NR 63®45; thewaste in the regulated unit;

(4) In all other cases, the owner or operator shall institute a 2. The hydrogeological characteristifsthe facility and sur
detectionmonitoring program under s. NR 635.13. roundinglands;

(5) The department shall specify the speaifiements of the 3. The quantity and quality of groundwatand the direction
monitoring and response program, which miaglude one or of groundwater flow;
moreof the programs identified in subs. (1) to (4) as may be neces 4. The patterns of rainfall in the region;
sary to protect human healiind the environment. In deciding 5 The proximity of the regulated unit to surface waters;
whetherto require the owner or operator to be prepared to institute 6. The current and future uses of surface watdiseiarea and

ggferﬁg:: Ig‘; cagogrzatm’nggﬁ ﬂigﬁﬁgﬁgt;mﬁ*ﬁéé??hg?tﬁ,l?élﬁtl anywater quality standards established for those surface waters;

occur before final administrative action on a plan modification /- The existing quality of surface waténcluding other

applicationto incorporate the program could be taken. The depa#Purcesof contamination and the cumulatiirepact on surface

mentshall specify theircumstances under which each of the pravaterquality;

gramsshall be required. 8. The potential for health risks caused by human exposure
History: Cr. RegisterFebruary1991, No. 422, &f3-1-91. to waste constituents;

9. The potential damage to wildlife, crops, vegetation and
(B?ysicalstructures caused by exposure to waste constituents; and

shallcomply with conditions specified by thiepartment that are ei?é The persistence and permanence of potential adverse
designedo ensurehat hazardous constituents under s. NR 635. : . .
detectedn the groundwater from a regulated whit not exceed  (C) Except as provided by s. NR 140.28, other exemption
the concentration limits under s. NR 635.09 in any aquifer at 8}2Y Pé granted to allow a violation of cNR 140 enforcement
beyondthepoint of standards application under s. NR 635.10 du#tandards. ) o
ing the compliance period under s. NR 635.The department  (3) In making any determination under sub. (2) about the use
shallestablish this groundwater protection standard vitenard ~ of groundwater in the area around the fagititye department may
ous constituents have been detected in the groundwater frorgaasiderthe uses and potential uses of any aquifers wioeitd
regulatedunit. In no case shall a standard established under tAgimpacted and the maintenance of the quality of the aquifers
chapterbe less stringerthan an enforcement standard establishdboseuses or potential uses are not threatened.
underch. NR 140. History: Cr. RegisterFebruary1991, No. 422, &éf3-1-91.

History: Cr. RegisterFebruary1991, No. 422, &éf3-1-91.

NR 635.07 Groundwater protection standard. The
owneror operator subject to the provisions of s. NR 635.05 (1)

NR 635.09 Concentration limits. (1) For facilities sub

NR 635.08 Hazardous constituents. (1) Forfacilities jectto s. NR 635.05 (1) (b), the department shall specify con
subjectto s. NR 635.05 (1) (b), the department shall specify tigentrationlimits in the groundwater for the hazardous constitu
hazardousonstituents tevhich the groundwater protection stan ents identified under s. NR635.08. The concentration that is
dardof s. NR 635.07 applies. Hazardous constituents are censtipecifiedfor a hazardous constituent:
ents identified in appendix | of ch. NR 635, that have been (a) May not exceed the background level of the constituent in
detectedn groundwater in angquifer underlying a regulated unitthe groundwater at the time that limit is specified in the depart
andthat are reasonably expected to be in or derived from wasientapproval;
containedn a regulated unit, unless the department has excludedih) For any of the constituents listed in table I, may not exceed
themunder sub (2). the respective valugiven in that table if the background level of

(2) The department may exclude @ppendix | constituent the constituent is below the value given in table I; or
from the list of hazardous constituents specified in sub. (1) if it (c) May not exceed an alternate concentration limit established
finds that the constituent is not capable of posing a substaniglthe department under sub. (2); and

presentor potential hazard to human health or é#mgironment. :
In deciding whether to exclude a constituent, the department Sré?llfgr)ceEégﬁgt ;lsdg:g\s”%es(tjagﬁs%}z dlﬁ(r)l'dz;’ g;]a)'/\lgoﬁgceed the
considerthe following: . .

~ (a) Potential adversefetts on groundwater qualityonsider Table |
Ing: MAXIMUM CONCENTRA TION OF CONSTITUENTS
1. The physical and chemical characteristics of the waste FOR GROUNDWATER PROTECTION
the regulated unit, including its potential for migration; Arsenic 0.05 ma/l
2. The hydrogeological characteristimfsthe facility and sur . ' g
roundingland; Barium 2.0 mgl/l
3. The quantity of groundwater and the direction of greundBenzene 0.005 mg/I
waterflow; Cadmium 0.005 mg/!l

4. The proximity andvithdrawal rates of groundwater users; Carbon Btrachloride 0.005 mg/l
5. The current and future uses of groundwater in the area;ch . 0'05 i
6. The existing quality ofgroundwater including other romium 02 Mg

sourcesof contamination and their cumulative impact tve 1,2 Dichloroethane 0.005 mg/l
groundwatemuality; . 1,1 Dichloroethylene 0.007 mg/l
7. The potential for health risks caused by human eXposurﬁara—DichIorobenzene 0.075 mgll

to waste constituents;

8. The potential damage to wildlife, crops, vegetation andead 0.015 mgl/l
physicalstructures caused by exposure to waste constituents; Mercury 0.002 mg/l

9. The persistence and permanence of the potential adversglenium 0.05 mg/l
effects;and Silver 0.05 mg/l

(b) Potential adversefetts on hydraulically connected sur . '
facewater quality considering: 1,1,1 Tichloroethane 0.20 mg/l
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155 DEPARTMENT OF NATURAL RESOURCES NR 635.12
Trichlorethylene 0.005 mg/l NR 635.12 General groundwater monitoring

. . requirements. The following monitoring requirements apply
mel_ChIonde 0.0002 mg/! to all hazardous waste landfills, surface impoundments, waste
Endrin (1,2,3,4,10,10-hexachlorol, 7- 0.0002 mg/| piles that accepted hazardous waste after July 26, 1982 and to
epoxy-1,4,4a,5,6,7,8,9a-octahydro-1, other facilities where required under s. NR 600.07, 635.13 to
4-endo, endo-5,8,-dimethano naphtha 635.15,635.18, 640.14, 645.12, 655.tr 670.09.
lene) (1) The number and constructiospecifications of required
Lindane (1,2,3,4,5,6-hexachlorocyclohex0.0002 mgll wells and other sampling devices shall be approved by the depart

mentbased on the site size, waste type, site desigrthe hydro

ane, gamma isomer) geologicand geologic setting of the site and shall be capable of

Methoxychlor(1,1,1-Trichloro-2,2-bis ~ 0.04 mg/l yielding groundwatersamples for analysis. At a minimum, the
(p—methoxyphenylethane) systemshall consist of:

Toxaphene (C10H10C6g€Ehnical chlod  0.0003 mg/l (a) Two or more upgradient monitoring points at locations and
nated camphene, 67-69 percentchlorine) depthssuficient to yield groundwater samples that are represen

. . . tative of backgroundvater quality in the uppermost aquifer near
2,4-D (2,4-Dichlorophenoxyacetic acid) 0.07 mg/| thefacility and not acted by the facility

2,4,5-TP Silvex (2,4,5+Tchlorophenoxy  0.05 mg/l (b) Unless otherwise specified writing by the department,
propionic acid) the owner or operator shall install 2 downgradient well nests, each

(2) The department may establish an alternate concentratippnSistingof at least avater table observation well and a piezeme
limit for a hazardous constituent if the department findsttteat €' In addition, a single monitoring well shall be installed at each
constituentmay not pose aubstantial present or potential hazar§f 2 additional downgradient locations for a total of 6 downgradi
to human health or thenvironment if the alternate concentratio nz moﬂtﬁ”ﬂg W%”S- These B"'O”'g’””g V‘éetl?a“ be Iocgtedd
limit is not exceeded. Iastablishingalternate concentration lim evlvee € azatlr oluts vtvk?stg ounaary an egroperty oundary
its, the department shall consider the factors listed under s. REC'0S€ as practical lo the design management zone.
635.08(2). In no case may an alternatencentration limit be  (€) Except for lateral expansionsafacility, new facilities or

establishedvhich is inconsistent with ch. NR 140. replacemenunits, the facility owner or operator may demonstrate
History: Cr. RegisterFebruary1991, No. 422, &i3-1-91; am. @ble I, Register  that an alternate hydraulically downgradient monitoriwell
May, 1995, No. 473, &f6-1-95. locationcan be utilized if such demonstration is certifieaviit-

ing by a hydrogeologist meeting thefinition contained in s. NR
NR 635.10 Point of standards application.  Thepoint 600.03,if the written demonstration is approved by the depart
of standards application for facilities subject to regulation underent,if the written demonstration is kepttae facility and if the
this chapter is specified in s. NR 140.22 (2) and (3). demonstratiorestablishes all of the following:

(1) DESIGNMANAGEMENT zONE. The design management zone 1. An existing physical obstacle prevents monitoring well
and waste boundary are defined in s. NR 140.22 (3) (a). Tistallationat the hydraulically downgradient limit of the design
designmanagement zone extends horizontalfgét beyond the management zone; and
wasteboundary for facilities subject to the requirements of ss. NR 2. The selected alternate downgradient location is as tdose
635.05t0 635.15, and 300 feet beyond the waste boundary tbe limit of the waste management area as practical; and
facilities subject to the requirements of s. NR 635.16. 3. The location ensuresetection that, given the alternate

(2) CHANGESTO THE DESIGNMANAGEMENT ZONE. The depart location, is as early as possible of any statistically significant
mentmay consider an expansion or reduction of the desiga mamountsof hazardous waste or hazardous waste constituents that
agementizone for facilities subject to the requirements of s. NRiigratefrom the waste managemearea to the uppermost agui
635.16in accordanc&vith s. NR 140.22 (3) (b). The factors thaffer.
shallbe considered by the department are listed in s. NR 140.22(2) The department may require 2 or more pore water-sam
(3) (c) and (d). An owner or operator of a faciliyay submit a pling devices located vertically below the hazardous waste where
written request for approval of an expansion or reduction of theonitoring of the unsaturated zone would aid in detecting the
designmanagement zone. The request shall include an evaluatigigration of contaminants into groundwatend will not com
of the factors listed in s. NR 140.22 (3) (c) and (d). promisethe facility’s containment capabilities.

Istgr's,fj’g’, gggfﬁgf%’g;ﬁ#%ﬂf?&_”o' 42%f.3-1-91 am. (1) and (2), Reg (3) If a facility contains more than one regulated weiparate
groundwatemonitoring systems are not required for eachregu

NR 635.11 Compliance period. (1) For facilitiessub latedunit if - . .
jectto s. NR 635.05 (1) (b), the department sipdicify the com (@) The provisions for sampling groundwater in the uppermost
plianceperiod during which the groundwater protection standaﬁgwferwnllene}ble detection and measurement at the point of stan
of s. NR 635.07 applies. The compliance period is the nuafbe ardsapplication of hazardous constituents from the regulated
yearsequal to the active life of the faciljtincluding any waste Unitsthat have entered the groundwatethie uppermost aquifer
management activity prior to permittiragdthe closure period. ) ) ] »
The compliance periothegins when the owner or operator initi ~ (b) The sampling plan is approved in writing by the depart
atesa compliance monitoring program which meet the requiréient.
mentsof s. NR 635.14. (4) All groundwater wells and other groundwasampling

(2) If the owner or operator is engaged in a corrective actiélgvicesshall be properly developed accordance with s. NR
programat the end of the compliance period specified in sub. (£60-09(3) ().
the compliance period is extended until the owner or operator can(5) Unlessotherwisespecified by the department, required
demonstratehat the groundwater protection standard of s. NRutine monitoring atany hazardous waste facility shall be con
635.07has not been exceeded for a period of 3 consecutive yedts;tedquarterly within 15 days of March 15, June 15, September

(3) If the compliance period ends before the long-term cafe and December 15 of each yeaiternative dates to those spec
periodis completed, the owner or operator sretlirn to detection ifled may be utilized if approved by the department in writing.
monitoringas outlined in s. NR 635.13. (6) Unlessotherwisespecified by the department, required

History: Cr. RegisterFebruary1991, No. 422, &f3-1-91. annualmonitoring at any hazardous waste facility shall be con

Register May, 1998, No. 509


http://docs.legis.wisconsin.gov/document/register/607/b/toc
http://docs.legis.wisconsin.gov/code/admin_code

Removed byRegister July 2006 No. 60For current adm. code séwtp://docs.legis.wisconsin.gov/code/admin_code

NR 635.12 WISCONSINADMINISTRATIVE CODE 156

ductedwithin 15 days of June 15 of each yealternative dates filtering equipment used and cleaning procedures, field measure
to that specified may be utilized if approved by the departmentrimlentsand associated equipment lists;

writing. (b) Sample preservation and shipment including sampling

(7) A leachate monitoring system shall be installed, wherontainercleaning, sample dispatch, sample packing, shipping
required,within the fill area to provide accurate measurements obntainers,temperature control, sampteansport, sample cus
leachatdevels and a means of obtaining representative sampledy, field custody chain of custody control, laboratory custpdy
of leachate qualityand shall be located and protected to minimizeample log-in and sample transport;

accidentadamage during the operation. (c) Analytical procedurem accordance with standard meth
(8) All groundwater and leachate monitoringlls and other odsfor the examination of water and wastewateother methods

samplingdevices shall: approvedin writing by the department, analytical methods,-ana
(a) Be constructed of suitable inert andn—contaminating lytical method modifications, glassware handlipgpcedures,

material; organicsand inoganicsglassware cleaning, reagent and chemical
(b) Be constructed to prevent verticabvement of liquid Storage; o

alongthe well pipe; (d) Laboratory calibration proceduraed frequencystandard

(c) Be properly protected, secured and properly labeled; Sourcesand preparation, standard sources and preparyion
(@) Have a minimum 2-inch inside diameter: instrumentgroup, instrument calibration and preventive mainte

nance;
mo(r?i)torEi;r?g?/:’/i:IIegc;?eath]g'nner that maintains the integrity of the o) | aporatory quality contrahformation including checks
) v androutines to assess precision, accuraiegt method detection
_(f) Have a casing that is screened or perforated and packgfks, quality control checksoutine quality control checks, spe
with gravel or sand, where necessaxry enable collection of cific laboratory criteria for ganics and inganics, routine meth
groundwatersamples, and ods used toassess precision and accurgeyocedures used to
(g) Have the spacbetween the bore hole and well casingbtainprecision and accurad¢gigets, formulas used to calculate
abovethe sampling depth seal&glprevent contamination of sam lessthan precision and accuraayethod detection limits and
plesand the groundwater practicalquantitation limits and reporting limits;

(9) Elevationof the groundwater surface at each monitoring (f) Field quality control information including the number of
well shall be determined at least quarterly and each tisaenple field blanks taken, trip blanks, duplicaample frequencyield
is obtained. Leachate level elevations for any leachate monitorigplicates split sample procedures and sequential sample proce
systemshall,at a minimum, be measured monthly and each tintiresincluding identification of the alternate laboratory dinalt
asample is obtained. laboratorymethods and procedures used in pars. (a) to (e);

(10) The department may require the operatiattempt to (9) A description of the statistical analysis selected by the
samplepublic or private wells as part of a regular monitoring prdacility andall statistical calculations performed for the facility
gramor to determine the extent of groundwater contaminationduring the existing calendar year; and

(11) If for any reason a monitoring well or other monitoring (h) Other information as deemed necessary by the department
deviceis destroyed or otherwise fails to properly functite ona case- by—case basis.
owner or operator of the fa}cility shall immediately notify thg (13) The owner or operator shall develop and follow a
departmentn.wntlng. All devices shall be properly abandoned i roundwatemonitoring plan and shall keep this plan at the facil
accordancavith s. NR 660.18 (27) and replaced, weather perm_’ﬁﬁ_ The groundwater monitoring plan shall be a single document
ting, with another sampling device in accordance with this sectigii; shali be kept with and made a part of the facility operating
within 60 days of notification to the department unless the ©pefacorg. The facility shall notify the department at least annually
tor is notified otherwise in writing by the department. of any updated information that is added to or replaced in the

(12) Theowner or operator shall obtain and analyze samplggoundwatemonitoring plan or sooner if required by statute or
from the installed groundwater monitoring system. The owner gile. The groundwater monitoring plan shall be approvethey

operatorshall develop and follow a groundwater sampling angepartmentAt a minimum, the groundwater monitoring plan
analysisplan andshall keep this plan at the faciliffhe grounéd  shallinclude all of the following:

water sampling and analysis plan shall include measurement, .5y an annually updated topographic map of the facility illus

samplingand analytical methods that are appropriate for grougﬂl tingany physical changes to the facility that mageifthe sta
water sampling and that accurately assess groundwater qu ty of or viability of any monitoring well required by this chap

andprovide early detectioaf hazardqus constituents entering th'?er and the locations of all monitoring wells and other monitoring
groundwat%r.'Lheﬂ?ro(limdwtatesatm_pr)lkllng and %nal)t/ss plan hsl;'a”deviceslocated on or dfof the facility. If no physical changes
€ approved by the department. 1he groundwater Samaiiag ,ayepheen made to the facilitthe owner or operator may use an

analysisplan shall be a single document but shall be kept with ang: ;- ; . " :
madea part of the facility operating record. The facility shaIE istingtopographic map that includasotation that no physical

; . ; hangedave been made at the facility;
notify the department at least annuallyaol updated information ; .
thatis added to or replaced in the groundwater sampling and anal (b) A groundwater contour map using 2 foot contour intervals
ysisplan. At a minimumthe groundwater sampling and ana|ysi§1atshowsthe Q|reqtlon of groundwater flow and a c;hscussmn of
plan shall include all of the following: therate and direction of groundwater flow as required by s. NR

635.13(5). In addition, unless otherwise specified by the depart
ent,the groundwater contour map shall be constructed by using
e most recent water levels recorded in each monitoring well
catedon or of the facility. The water level elevation for each

(&) Sample collection includinglat of the chemical parame
tersto be analyzed and tlespective analytical procedure to bc{ﬂ
usedin the analysigor each parametgfield information for pug-
ing, water level measurements, depth of well measureme o .
purgevolume calculations, well evacuatiprocedures and asso togplrhoglr!gwell shall be superimposed on the groundwater con
ciateddocumentation forms, lists of wellampled with bailers, p; ) o
lists of wells using dedicated sampling equipment, types of bailers(C) A copy ofthe boring log for each groundwater monitoring
used,types of dedicated Sampling equipment used’ C|eaning pW" installed at the faC|I|ty and Comp|eted DNR form 4400_122,
ceduredor sampling equipment, field measurement procedures, (d) A copy of the well construction report for eaakell
samplebottlefilling procedures, preservative requirements, fieldequiredat the facility and completed DNR form 440Q:3A;
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(e) All hard data and descriptions of the well development pro 2. Sampling at other wells shall provide an indication of back
ceduresusedto develop each monitoring well at the facility ingroundgroundwater quality that &s representative or more 1ep
accordancevith s. NR 660.09 (3) (j) and completed DNR fornresentativehan that provided by the upgradient wells.
4400-113Bfor each well at the facility; (cm) Sampling at other wells shall allow for the detectdn

(f) A completed DNR groundwater monitoring well informa contaminatiorwhen hazardous waste or hazardous constituents
tion form (WIF) 4400-89 for each monitoring well at the facility;have migrated from the design management zone to the upper

(g) A discussion that includes specific instructions on fielfnostaquifer
measurement® be taken, sampling procedures and the sampling (d) In developing the data base useddtermine a background

sequenceequired for the facility; value for each parameter or constituent, thener or operator
(h) Alist of the chemical parameters that the facility is monphalltake a minimum of at leadtsamples from each monitoring
toring for as required by the department or the U.\;EP well or device specified in the plan approval or license, taken at

(i) A historical tabulation of water levels measured in eaﬁgainterval that assures, to the greatest extent technfealjble,

monitoringwell at the facility as referenced to mean sea level: aHft@n independent sample is obtained, by referemtee upper

5 Other inf . d d by the d most aquifers effective porosity hydraulic conductivity and

() Other information as deemed necessary by the departmgiii» jjicgradient, and the fate and transport characteristics of the
on a case by case basis.

potentialcontaminants, or
(14) An owner or operator who performs groundwater moni o) The gwner or operatanay propose an alternative back
toring in accordance witlthis chapter satisfies the requ'rememgroundsampling procedure for department approval
| .

of ch. NR 140, and is not required to evaluate groundwater-mo .
toring through ch. NR 140, except as follows: ~ (16) (a) The owner or operator shall specify one of the follow
(a) If the background concentration established under s ing statistical methods to be used in evaluating groundwaief
635.12(13) or 635.16 (3), for a substance in table 1 or 2 of ch. ing data for each hazardous constituent which, upon approval
) : ’ : the department, will be specified in the unit plan approval. The

140, excegdsge Cr?' ][\IR_I_14O preventllv? action limit or enfe(glcestatisti(:altest chosen shall mnducted separately for each-haz
mgnltiga%ar S, the facility may apply for an exemption under g4, sconstituent in each well. Where practical quantification
. . . limits (pgl's) are used in any of the following statistipabce
(b) If a parameter identified under s. NR 635.13 (1) or 635.Xjires,the pql shall be proposed biye owner or operator and
(2) is included in &ble 1 or 2 of ch. NR 14@he notice required approvedby the department. Use of anyté following statistical
underss.NR 635.13 (8) (a) and 635.16 (8) shall include a detefethodsshall beprotective of human health and the environment

minationof whetheror not the concentration exceeds the preveRndshall comply with the performance standards outlined in par
tive action limit or the enforcement standard. (b).

(15) Where appropriate, the groundwater monitoring pro 1. A parametric analysis of variance (AN@Mollowed by
gramshall establish backgroumploundwater quality for each of mytiple comparisons procedures to identify statistically signifi
the hazardous constituents or monitoring parameters or censtiigntevidence of contamination. The method shall include estima
entsspecified in the plan approval or licen3éie number and tjon and testing of theontrasts between each compliance well
kinds of samples collected stablish background shall be appromean and the background mean levels for each constituent.

priatefor the form of statistical test employed, following gener . .
ally accepted statistical principles. The sample size shall be 52' An analysis of variance (ANGAJ based on ranks followed

large as necessartp ensure with reasonable confidence that ﬁg;l:]l,:'gl\?i dcgnnégaé}sggﬁtgﬁfneﬁﬂﬁsﬁ’] édﬁqnet[[fgo‘:‘jtastﬁgﬁr%ude
contaminantrelease to groundwater from a facility will be .

stimationand testing of the contrasts between each compliance

detected.The owner or operator will determine an appropriai , X ; :
samplingprocedure and interval for each hazardoaosstituent %eerlllts median and the backgroumdian levels for each constit

listedin the facility license or plaapproval which shall be speci

fied in the unit license or plan approval upon approval by the 3. A tolerance or prediction interval procedure in which an
department. intervalfor each constituent is established from the distribution of

(a) In the detection monitoring program under s. 68%.13 the background data, and the level of each constituent in each
backgroundgroundwater quality for anonitoring parameter (')r compliancewell is compared tthe upper tolerance or prediction

constituentshall be based on data from quarterly sampling of éiﬁnit‘ ] o
wells required under this chapter fone year prior to accepting 4. A control chart approach thgives control limits for each

waste. constituent.

(b) In the compliance monitoring program under s.688.14, 5. The owneror operator may use an equivalent statistical
backgroundgroundwater qualitjor a hazardous constituent shallProcedurefor determining whether a statistically significant
bebased on data from upgradient wells that: changehas occurred. The department shall specify a procedure if

1. Is available before the plan approval or license is issuéﬁ‘ﬁnds that the alternative procedure reasonably balances the

! . ._probability of falsely identifying a noncontaminating regulated
an d2' Accounts for measuremestrors in sampling and analysis; it and the probability of failing to identify a contaminating regu

. . latedunit in a manner that is comparable to that of the statistical
3. Accounts, to the extent feas[ble,.for seasonal flyctuatlopﬁocedure described in p&b) 1.
in background groundwater quality if the fluctuations are () Any statistical method chosen under this subsedtion
expectedo _afect the concentration of the hazardous ConSt'tue’%tpecificationin the unit plan approval shall comply with the-fol
4. Provide the proper number of samples collectezbtab  |owing performance standards, as appropriate:
lish background that is appropriate for the form of statistical test ; “ 14 statistical methoased to evaluate groundwater moni
employed.The sample size shall belagge as necessary {0 ensurg, iy qata shalbe appropriate for the distribution of chemical
with reasonable confidence that a contaminant release t0 groullt, meteror hazardous constituents. If the distribution of the
waterfrom a facility W'”,be detected. chemicalparameters or hazardous constituents is shown by the
(c) Background quality may be based on sammingells that  owneror operator to be inappropriate for a normal theory test, then
arenot hydraulically upgradient from the waste boundary whergje data shoulde transformed or a distribution—free theory test
1. Hydrogeologic conditions do naliow the owner or opera shouldbe used. If the distributions for the constituentedimore
tor to determine what wells are upgradient; and thanone statistical method may be needed.
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2. If an individual well comparison procedui® used to mentshall specify the parameters or constituémtse monitored
comparean individual compliance well constituent concentratioafter considering the following factors:
with ba_.ckgroundconstltuent concentrations or a groundwater (a) The types, quantitiend concentrations of constituents in
protectionstandard, the test shall be done aypeT error level \astesmanaged at the regulated unit;
no less than 0.01 for each testing period. If a multiple comparlsons(b) The mobility stability and persistence of wastnstitu

procedures used, theype | error rate for each testing period shal ; : :
be no less than 0.05; howeyére Typel error of no less then 0.01 %Vr;tsstc’)srbtgﬁrl]rdgesc.:tlon products in the unsaturated zone beneath the

for individual well comparisons shall be maintained. This perfor . - .
(c) The detectability of indicator parameters, waste constitu

mancestandard does not apply tmerance intervals, prediction X .
intervalsor control charts. entsand reaction products in groundwater; and

3. If a control chart approadh used to evaluate groundwater . (d) The concentrations or values and Goints of variation
monitoringdata, the specific type of control chartd its assoei of proposed monitoring parameters or constituents in the ground
atedparameter values shall be proposed byothieer or operator Waterbackground. _ _
andapproved by the department if the department finds it to be (2) The owner or operator shall install a groundwater monitor
protectiveof human health and the environment. ing system at the design management zone as specified under s.

4. If a tolerance interval or a prediction interval is used JX 639.10. The groundwater monitoring system shall comply
evaluategroundwater monitoring data, the levelsoohfidence With s- NR 635.12. ,
and, for tolerancentervals, the percentage of the population that (3) Theowner or operator shall establish a background value
theinterval must contain, shall be proposed byaheer or opera for each monitoring parameter or Con$tltuent required under sub.
tor and approved by the department if he or she finds these-par&hh The owner or operator shall submit the background values to
eters to be protective of human health and the environment. Th&sedepartment for approval.
parametersvill be determined after considering the number of (a) The owner or operator shall comply with s. NR 635.12 (13)
sampledn the background data basiee data distribution, and thein developing the data base used to determine backgvailunes.
rangeof the concentration values for each constituent of concern. ) The owner or operator shall tabulate background values for

5. The statistical methoshall account for data below the limitthe determination of statisticallsignificant increases under s. NR
of detection with one or more statistical procedures that are p635.12(16).
tectiveof human health and the environment. Any practical quan (c) In taking samples uséd the determination of background
tification limit (pql) approved by the department undeN&  yalues the owner or operator shall use a groundwater monitoring
635.12(16) that is used in the statistical method shall be the lowggktemthat complies with s. NR 635.12.
concentratiorlevel that can be reliably achieved within specified (4) Theowner or operator shall determine groundwater-qual

:'nm'ts Ofda.rec's't%n tand accu_lragly 0{“&9 ;ou_tll_rge laboratory operal; ot each monitoring well required by s. NR 635.12 at least quar
g conditions that are available 1o the tactlity terly according to the schedutentained in s. NR 635.12 (5) dur

6. If necessanthe statistical method shall include procedurggg the active life of a regulated unit, including the closure period
to control or correct for seasonal and spatial variability as well gidthe long-term care period. The owner or operator shalt tabu
temporalcorrelation in the data. late the groundwater quality at each monitoring vigllthe deter

(c) Groundwater monitoring data collected in accordance withinationof statistically significant increases under s. 68%.12
this subsection including actual levels of constituents shall §&6).
maintainedn the facility operating record. The department shall (5) The owner or operator shall determine the groundwater
specifyin the plan approval or license when the data is to be sylpw rate and directioin the uppermost aquifer at least annually

mittedfor review _ o (6) The owner or operatoshall use procedures and methods
(d) In all other situations in a detection monitorjipgram  for sampling and analysis that meet the requiremeits NR
andin a compliance monitoring program, the owneoperator 635.12(10).
shalluse a statistical procedure providing reasonable conﬂqlence(7) The owner or operator shall determinbetherthere is a
thatthe migration of hazardous constituents framegulated unit qsigticallysignificant change in pH or increase over background
into and through the aquifer shall be indicated. @epartment 5 esfor any parameter or constituent specified in the license or
shall specify a statistical procedure that it finds: planapproval each time th@vner or operator determines ground
1. Is appropriate for the distribution of the data used to estapaterquality under sub. (4).
lish background values or concentrations limits; and (a) In determining whether a statistically significant change in
2. Provides a reasonable balance between the probabilityspf or increase over backgroundlues has occurred, the owner
falsely identifying a noncontaminating regulated unit and ther operator shaltompare the groundwater quality at each moni
probability of failing to identify a contaminating regulated unit. toring well for each parameter or constituent to the background
terHiASJnggt Clr9 gR;g’i\‘Sct)i%e%rfugryllggg, CN;rgthiégfi’or’]-é-)9nl]g am. (nlall)a r(i) ié gggismvaluefor that parameter or constituent, according to the statistical
(b) 7., Stats., RegisteAugust, 1992, No. 440; am. (intro.), (1) (intro.), (b)(&} (c), Procedurespecified under s. NR 635.12 (16).
(5)612%)(13()1'.{)15()14(8) r‘}e'h&?r){ ((113)) éiZ“(Té)(?g té)e((lﬁ)l)tgrl?;((f%)toa(nlﬁﬁqntz 1a5n)1-( iﬁ)r éd) (b) The owner or operator shall determine whether there has
?C'; and (d), RegisteMay, 1995.Nl0.473, ef. 6-1-95 am. and renum. (15) (c) 3. Heena statistically significant change in pH or increase baek
to be (15) (cm), RegisteMay, 1998, No. 509, eff. 6-1-98. groundvalues atach monitoring well at the design management
zonewithin 60 days after completion of sampling. Tdepart
NR 635.13 Detection monitoring program. ~ The owner mentmay specify a diérent time periocafter considering the
or operator ofa facility subject to s. NR 635.05 (1) (b) shall estaisomplexityof the statistical test and the availability of laboratory
lish a detection monitoring program which shaimply with the ~facilities to perform the analysis of groundwater samples.
following requirements: (8) If the owner or operator determines, pursuant to sub. (7),
(1) Theowner or operator shall monittar indicator parame thatthere is a statistically significant increase for parameters
ters, such as specific conductantetal oganic carbon or total constituentspecified pursuant to sub. (1)eaty monitoring well,
organichalogen, for waste constituents, or reaction products, sui§ owner or operator shall:
as productsproduced by reactions between waste types and(a) Notify the department of this finding in writing withih
betweerleachate and soil, that provide a reliable indicatiothef days.The notification shall indicate what parameters or constitu
presenceof hazardougonstituents in groundwatéfhe depart entshave shown statistically significant increases;
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(b) Immediately sample the groundwater in all monitoring (d) Continue to monitoin accordance with the detection
wells and determine the concentrationadif constituents identi monitoringprogram established under this section.

fied in appendix | that are present in groundwater; (10) If the owner or operator determines that the detection
(c) Establish a background valfe each appendix | constitu monitoring program no longer satisfies the requirementthisf
entthat has been detected under. fiay as follows: section,the owner or operator shall, within 90 days, submit an

1. The owneor operator shall comply with s. NR 635.12 (13ppplication for a planmodification to make any appropriate
in developing the data base used to determine background valGgangedo the program. o
2. The owner operator shall tabulate background values for (11) The owner or operator shall assure that monitoring and

the determination of statisticallignificant increases under s. NRCOITectiveaction measures necessary to achieve complisitice
635.12(16); and the groundwater protectiostandard under s. NR 635.07 are taken

3. The owner or operator shall use a groundwater monitorifi§’ind the term of any plan approval. _ _
system that complies with s. NR 635.12 in talsagples used in _ (12) The owner or operator shall comply with all require

the determination of baCkground values; mﬁrs]ttfrc Or(]:trali(r;eguirr]F:t.)rNa|r? 169:.5))15 l:\ll-ci3 .422 €f3-1-91;am. (8) (e) 1., Regis
. . . - I . 8 I u , . " —1—91; . .y
(d) Within 90 days, submit to the department an applicdtion ter, August, 1992, No. 440, eb—1-92: am. (2). (3) (), (), (). (7} (intro.), (2). (8)
a plan modification to establish a compliance monitoring prograim2., 3., cr(12), RegistetMay, 1995, No. 473, &f6-1-95.
meetingthe requirements of s. NR 635.14. The application shall

include the following information: NR 635.14 Compliance monitoring program. For

1 An identificati f th trati f dix | facilities subject to s. NR 635.05 (1) (b), an owner or operator
- AN ldentncation of theé concentration any appendix | a4 iredto establish a compliance monitoring program under s.
constituentdound in the groundwater at each monitoring well; NR 635.13 shall, at a minimum, have the following responsibili
2. Any proposed changes to the groundwater monitoring S¥fes:
tem at the facility necessary to metee requirements of s. NR 1y he gwneror operator shall monitor the groundwater to

635.14, including wells, monitoring frequencysampling and yeterminewhetherregulated units are in compliance with the
analysisprocedures or methods, or statistical procedures; g4 ndwaterprotection standard under s. NR 635.07. The depart

3. For each hazardous constituent found in groundwatermentshall specifithe groundwater protection standard including:
proposedconcentration limitequired under s. NR 635.09 (1) () () A list of the hazardous constituents under s. NR 635.08;
or (b) or a notice of '”tef“ o seek an alternative concentriin (b) Concentration limits under s. NR 635.09 for each of those
unders. NR 635.09 (2); and hazardousonstituents;

() Within 180 days, submit to the departmelitlata neces (c) The point of standards application undeédR.635.10; and
saryto justify an alternative concentration limit sought under s. P - S app A
NR 635.09 (2) and an engineerifegsibility plan for a corrective  (4) The compliance period under s. NR 635.1 ,
action program necessary to meite requirements of s. NR _ (2) Theowner or operator shall install a groundwater monitor
635.15unless: ing system at the point of standards application as specified under
1. Hazardous constituents identified under fiarare listed s.NR 635.10. The groundwater monitoring system shall comply

in table | and their concentrations do not exceed the respective V4N S: NR635.12(1)to @. , .
uesgiven in that table: or (3) Wherea concentration limit established under. (b} is
2. The owner or operator has sought an alternative concenpgsed on background grounawateslity, the department shall

tion limit under s. NR 635.0@) for every hazardous constituentsIOecifythe coqcentrgtion limit as foIIows:. )
identified under par(b). (a) If there is a high temporal correlation between upgradient

(9) 1 he ovneroroperato cetermines pursuant to sub. (IS AnORSIentenenyalone of e hazardoue constiuerts
thatthere is a statistically significant change in pH or increase P y

the concentration of other parameters or constituents specif h%r;imICrgldii):r:?vrvgltlgregcmizni[adO:Jc?u?\(c)ir\)\;s;tgreigts,tgrrw?ulgg s_?rr]ré
pursuanto sub.(1) at any monitoring well at the design manag 9 Pg 9 piea.

mentzone,the owner or operator may demonstrate that a S‘ourggﬁartmemshallspecn‘y the procedures used for determining the

otherthan a regulated unit caused therease or that the increase en;gggﬁg?ng z;;atrzlgur;ggﬂsegtlﬂ e?lltlsoénaellrlct?es?rs],e tr?]i ;r? gf the
resultedfrom error in sampling, analysis, evaluation or natur

variationin groundwaterWhile the owner or operator may mak ooled data on the concentration of the hazardous constituent.

ademonstration under thisibsection in addition to, or instead of, _(P) If @ hazardous constituent is identified in appendix | and the
fulfilling the requirements under sub. (8) (d), the owner or epefiférencebetween the concentration limind the background
tor is not relieved of the requirement to submit a plan modificatigflueof that constituent under s. NR 635.12 @3)ot statistically
applicationwithin the time specified in sub. (8) (d) unless thé/gnificant,the owner or operator shall use the background value
demonstrationmade under this subsection successfully shov@é the constituent as the concentration limit. In determining
thata source other than a regulated unit caused the increase orfigtherthis diffierence is statistically significantiie owner or
theincrease resulted from error in sampling, analysis or eval2Peratorshall use a statistical procedure providing reasonable
tion. In the event that the demonstration is unsuccessful, the owhgpfidencethat a real dirence shall bendicated. The statistical
or operator shall comply with sub. (8) (b) and (c). In making Rfocedureshall: o
demonstratiorunder this subsection, the owner or operator shall: 1. Be appropriate for the distribution of the data usezstab

(a) Notify the department in writing that the ownerperator 1Sh background values; and .
intendsto make a demonstration under this subsection, within 7 2. Provide a reasonable balance between the probability of
daysafter determining that a statistically significant increase &iselyidentifying a significantlifference and the probability of
parametersr constituents occurred at a monitoring well; failing to identify a significant dference.

(b) Submit, within 90 days, a report to the department which (¢) The owner or operator shall:
demonstratethat a source other than a regulated unit caused the 1. Comply with s. NR 635.12 (13) in developing the data base
increase, othat the increase resulted from the error in samplingsedto determine background values;
analysisor evaluation; 2. Tabulate background values for the determinaticstaifs

(c) Submit, within 90 days, to the department an applicatidigally significant increases under s. NR 635.12 (16); and
for a plan modification to make any appropriateanges to the 3. Usea groundwater monitoring system that complies with
detectionmonitoring program at the facility; and s.NR 635.12.
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(4) The owner or operator shall determine the concentration 2. A plan for a groundwater monitoring program that demon
of hazardous constituents in groundwater at each monitoring watlatesthe efectiveness of the corrective action. A groundwater
requiredby s. NR 635.12 at least quarterly during the complianoeonitoring program may béased on a compliance monitoring
period.The owner or operator shall tabulate the concentrationmbgramdeveloped to meet the requirements of this section.

eachmonitoringwe" for the determination Of Statistica”y S|gH|fl (10) If the owner or operator determines’ pursmBUb_ (8)’
cantincreases under s. NR 635.12 (16). that the groundwatearotection standard is being exceeded at any

(a) In determining whether statistically significant evidence ahonitoringwell, the owner or operator may demonstrate that a
increaseccontamination exists, the owner or operator shall use theurceother than a regulated unit caused the increase or that the
methodsspecified by the departmenhder s. NR 635.12 (16). increaseresultedfrom error in sampling, analysis or evaluation.
The methods shall compare data collected at the complianahile the owner or operator may make a demonstration under this
pointsto a concentration limit develop@daccordance with s. NR subsectiorin addition to, or in lieu of, submittirg plan modifica
635.09. tion application under sub. (9) (b), the owner or operator is not

(b) The owner or operator shall determine whether there-is diglievedof the requirement to submit a plan modificatagplica
tistically significant evidence of increased contaminatiosawh tion within the time specified in sub. (9) (b), unless the department
monitoringwell at the point of standards application within a redinds that the demonstratianade under this subsection suceess
sonabletime period after completion of sampling. The departmefi#lly shows that a souragther than a regulated unit caused the
shall specify that timeeriod in the facility license, after consider increaseor that the increase resulted from error in sampling; anal
ing the complexity of the statistical test and #vailability of lab ~ Ysisor evaluation. In making a demonstration under this subsec
oratoryfacilities to perform the analysis of groundwatamples. tion, the owner or operator shall:

(5) The owner or operator shall determine the groundwater (&) Notify the department in writing that the owneioperator

velocity and direction using new water levekasurements in the intendsto make a demonstration under this subsection within 7
uppermostaquifer at least annually daysafter determininghat the groundwater protection standard

(6) The owner or operator shall analyze samples from alf being excgedeq,_ )
monitoringwells for all constituents contain@dappendix | of ch.  (b) Submit, within 90 days, a report to the department which
NR 635 as specified by the department at least annually to defigmonstratethat a source other than a regulated unit caused the
mine whether additional hazardous constituents are present in $i@ndardo be exceeded or that the apparent noncompliance with
uppermosagquiferand, if so, at what concentrations. If the owndhe standards resulted from error in sampling, analysis or evalua
or operator findsppendix | constituents in the groundwater th&ton:
arenot identified in theplan approval or license as hazardous con (c) Submit, within 90 days, an application to the department
stituentsthe owner or operator shall report the concentrations foir a plan modification to make any appropriateanges to the
theseadditional constituents to the department within 7 @ddiygs  compliancemonitoring program at the facility; and

completionof the analysis. (d) Continue to monitor in accordance with t@mpliance
(7) Theowner or operatoshall use procedures and methodmonitoringprogram established under this section.

for sampling and analysis that meet the requiremehts NR (11) If the owner or operator determingst the compliance

635.12. monitoring program no longer satisfies the requirementthisf

(8) The owner or operator shall determine whether there issaction,the owner or operator shall, within 90 days, submit an
statisticallysignificant increase over the concentration limits foapplication for a plan modification to make any appropriate
any hazardous constituent specified under sub. (1) eaclih@mechangego the program.
owneror operator determines the concentration of hazardous con (12) The owner or operator shall assure that monitoring and
stituentsin groundwater correctiveaction measures necessary to achieve compliaitice

(a) In determining whether a statistically significamtrease the groundwater protectiostandard under s. NR 635.07 are taken
hasoccurred, the owner or operator shall compare the groundwiaringthe term of the department approval or term of the license.
ter quality at each monitoring well f@ach hazardous constituent History: Cr. RegisterFebruary1991, No422, ef. 3-1-91; am. (3) (a), (c) 2. and
to theconcentration limit for that constituent according to the std- (4) (6) 1 (8) (a), RegisteMay, 1995, No. 473, &f6-1-95.
tistical procedures specified in tipéan approval or license under . )
s.NR 635.12 (16). NR 635.15 Corrective action program for hazardous

(b) The owner or operator shall determine whether there HY@SIe UNits. An owner or operator required to establistoa

beena statistically significant increase at each monitoring wejf¢tiveéaction program under s. N&35.14 shall comply with the

within 60 days after the completion of sampling. The departm R{Iowing requirements:

may specify a diferent time period after considering the complex (1) The owner or operator shall take corrective action to

ity of the statistical test and the availability of laborafawilites ~€nsurethat regulated units afe compliance with the groundwa
to perform the analysis of groundwater samples. ter protection standard under s. NR 635.07. The department shall

(9) If the owner or operator determines, pursuant to sub. (§j)’e0|fythe groundwater protection st.andard. |ncIl.J'd|ng.
thatthe groundwateprotection standard is being exceeded at any (a) The list of the hazardous constituents identifieder s. NR
monitoringwell, the owner or operator shall: 35.08;
(@) Notify the department of this finding in writing withih (b) The concentration limitander s. NR 635.09 for each of
days. The notification shall indicate what concentration limitéhosehazardous constituents;
havebeen exceeded. (c) The point of standards application undeédR.635.10; and
(b) Submit to the department an application for a plan modifi (d) The compliance period under s. NR 635.1
cation to establish a corrective action program meeting the (2) The owner or operator shall implememtorrective action
requirement®f s. NR 635.15 within 180 days, or within 88ys programthat prevents hazardous constituents from exceeding
if an engineering feasibility study hasen previously submitted their respective concentration limits at or beydhe design man
to the department under s. NR 635(&B(e). The application shall agementzone by removinghe hazardous waste constituents or
ata minimum include the following information: treatingthem in place. The department may approve, condition
1. A detailed description of corrective actions that wilally approve or deny an owner or operat@orrective actioplan.
achieve compliance with thegroundwater protection standardin a conditional approval or denial, the department spacify
specifiedunder sub. (1); and the corrective action measures to be taken.
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(3) Theowner or operatashall begin corrective action within ~ (10) The owner or operator shall comply with all require
areasonable time period after the groundwater protection stamentsof s. NR 635.18.
dardis exceeded. The department may specify that time periodistory: Cr. Register February 1991, No. 422, &f3-1-91; cr (10), Register
If a departmenapproval includes a corrective action program iﬁ’!f‘g't;t?f’%g‘é’i;sgfﬂ'gf’l‘gggﬁjgrg%‘gf°" in (9) made under s. 13.93 (2m) (b)
addition to a compliance monitoring program, tbdepartment

shall specify when the corrective action program shall begin. NR 635.16 Existing unit monitoring  requirements.

(4) In conjunctionwith a corrective action program, the ownerrhe following monitoring requirements apply to all landfills and
or operator shall establish and implement a groundwater monitgtrfaceimpoundments which accepted hazardous wastes after
ing program to demonstrate thefegftiveness of the corrective Novemberl9, 1980, but not after July 26, 1982 and to other facili
action program. A monitoring program may be based on thswhere required under ss. NR 600.620.15, 645.12, 65511
requirementgor a compliance monitoring progranmder s. NR  and670.09.

compliancewith the groundwater protection standard under s. Nipplyto facilities under this section.

635.07and in determining the success of a corrective aption (2) At a minimum, the owner or operatshiall determine the

gramunder sub. (5) where appropriate. _ _ concentratioror value ofthe following parameters in groundwa
(5) In addition tothe other requirements of this section, theer samples in accordance with subs. (3) and (4).

owner or operator shall conduct a corrective action program t0 () parameters characterizing the suitability of the groundwa
removeor treat in place any hazardous constituents under s. N, < 4 drinking water supplgis specified in ch. NR 809.

635.08that exceed concentration limimder s. NR 635.09 in b) Parameters establishing aroundwater quality includin
groundwaterThe department shall specify the measures to bﬁ( ) P 99 , quaiity 9
Chloride,iron, manganese, phenols, sodium and sulfate.

takenat the following locations: o )
(c) Parameters used as indicators of groundwater contamina

((ja) At'\?é%eg’gq%he b((j)undary of the design management ZoR&,» “in 1, ding pH, specific conductance, totaganic carbon and
unders. -10;an total organic halogen.

h (b) Eeyl(t)r?d tr&eﬂf]acility_boundazyvhelre n(ter(]:essary to pr:)tect (d) In all cases, the physical characteristics of the water sample
umannealth and (hé environment, uniess the oOwWn@perator ;i .|,,ding odor, color and turbidity shall be recorded.

demonstrateto the department thatespite the ownés or opera () Any other parameters requirbgl the department, based on

tor’s best efforts, the ownepr operator was unable to obtain thi to b ted ther fact iat
necessarypermission to undertake the action. The owner or epe Qe waste types accepted or other tactors as appropriate.

tor is not relieved of all responsibility to clean upetease that has ~ (3) At @ minimum, initial background water quality shiad

migratedbeyond the facilitppoundary where 6fsite access is €stablisheds follows:

denied.The owner or operator is still requirediéie on—site mea (a) For all monitoring devices, the owner or operator shall

suresto address the releases. The on-site measures statipe establishinitial background concentrations values of all param

minedby the department on a case—by-case basis. etersspecified in sub. (2). The owner or operator shall do this by
(c) Corrective action measures under this section shall be infft™Plingeach device quarterly for one year and analyzing sam

atedand completed within a reasonable pedbtime considering Plesfor all parameters. o
the extent of contamination. (b) For each of the indicator parameters specified in sub. (2)

(d) Corrective action measures under this section may be t(ﬁ) at least 4eplicate measurements shall be obtained from each

minatedonce the concentration of hazardous constituents un%arterlysample. The initial backgrourafithmetic mean and

; : . i hall be determined for each indicgbarameter by poel
s. NR 635.08 is reduced to levels below their respective col grancesha .
centrationlimits under s. NR 635.09. |Yﬁg the replicate measurements for thepective parameter con

) ) . centrationsor values in samples obtained from ungradient wells
(6) The owner or operator shall continue corrective actiogyringthe first year

measuresluring thecompliance period to the extent necessary to
ensurethat the groundwater protection standard is not exceed
If the ownelor operator is conducting corrective action at the e

. . - llowing minimum frequencies:
of the compliance periothe owner or operator shall continue that . .
correctiveaction for as long as necessary to achieve compliance(® Samples collected to establish groundwater quality shall be

with the groundwater protection standard. The owner or opera? ainedand analyzed for the parameters specified in sub. (2) (b),
may terminate corrective action measuriken beyond the and (€) at least quarterly. i o
periodequal to the active life of the faciljtincluding the closure  (0) Samples collected to indicate groundwater contamination
period, if the owner or operator can demonstrate, based on d lIbe obtained and analyzed for the parameters specified in sub.
from the groundwater monitoring programder sub. (4), that the (2) (¢) and (e) at least quarterly
groundwaterprotection standard of s. NR 635.07 has not been (5) The owner or operator shall:
exceededor a period of 3 consecutive years. (a) Prepare an outline of a groundwater guadispessment

(7) Theowner or operator shall report in writing to the deparfrogram.The outline shall describe a comprehensive groundwa
mentof the efectiveness of the corrective action program. Thi€r monitoring program capable of determining:
owneror operator shall submit these reports semi—annually 1. Whether hazardous waste or hazardous waste constituents

(8) If the owner or operator determines that toerective haveentered the groundwater;
action program ndonger satisfies the requirements of this-sec 2. The rate and extent of migration of hazardweaste or haz
tion, the owner or operator shall, within 90 days, submit a&rdouswaste constituents in the groundwater; and
applicationfor a planmodification to make any appropriate 3. The concentrations of hazardous waste or hazardous waste
changeso the program. constituentsn the groundwater

(9) The owner or operator shall establish proof of financial (b) For each indicator parameter specified in sub. (2) (c) or (e)
responsibilityfor corrective action in accordanegth a depart calculatethe arithmetic mean and variance, based on at leagt 4
mentissued order or plan approval and the requirements oflisate measurements on eashmple, for each sampling device
289.41 ,Stats. and ch. NR 685. monitoredin accordancavith sub. (4) (b) and compare these

(4) After the first yearall monitoring wells and other sam
ng devices shall be sampled and the samples analyzed with the
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resultswith the initial background arithmetic mean for that parammit to the department a written report contairamgassessment of
eter.This comparison shall be performed in accordance with thiee groundwater qualitycause and &fct of contaminatiorand
following requirements: conceptuakolutions.

1. The owner or operator shall use the studentest to deter (13) If the owner or operator determines, basedhe results
mine statistically significant changes in the concentration or valaéthe determination under subl1jlthat no hazardous waste or
of an indicator parameter in periodjooundwater samples whenhazardousvaste constituents from the facility have entered the
comparedo theinitial background concentration or value of thagroundwaterthenthe owner may reinstate the indicator evalua
indicator parameterThe comparison shall consider individuallytion program described in subs. (4) and (5) (b) to (12). If the owner
eachof the wells in the monitoring system. For 3 of the indicat@r operator reinstateshe indicator evaluation program, the
parametersspecific conductance, totalgamic carbon antbtal departmenshall be notified in the report submitted undab.
organic halogen, a single—tailetudent t-test shall be used to (12).

testat the 0.01 IeV(_-:‘I of significance for significant increz_ases over (14) If the owner or operatatetermines, based on the deter

background The diference test for pH shall be a 2-tailed-stuminationunder sub. (1) that hazardous waste hazardous waste

dent'st-test at the overall 0.01 level of significance. constituentgrom the facility have entered the groundwatieen
Note: A description of the studestt-tests, formulae for calculation of the t~sta the owner oroperator shall continue to make the determinations

tistic and tables for comparison can be fou‘nd in [nost mtrod.ucfory statistics teXt?'equired under sub. 11 on a quarterly)asisuntil the end of the
2. The department may requirefdifent statistical tests and (h

- V- . e : ong—-termcare period for the facilityor until the groundwater
levelsof significance based on site specific hydrogeologic condy5ity problems at the site have been corrected as provided for in

tions, groundwater qualitywaste characteristics and facilityhe final plans; shall submit a final plan for solutions and cerrec
designand operation. tive action to control and correct the environmental damage
(6) At a minimum, the comparisons for the downgradient angithin 180 days after the departmanteview of submittalander
upgradientvells made under sub. (5) (b) shall be submitted to tkab.(12) andshall implement the final plans for solutions and cor
departmenby the owner or operator annually rectiveactions and other engamcy procedures including depart
(7) If the comparisons for downgradient and for upgradiement review comments withi5 days after the department’
wells made under sub. (5) (b) show a statisticalignificant reviewof the final plans.
increasepr pH change, the owner or operatball then immedi (15) Any groundwater quality assessment to satitifg
ately obtain additional groundwater samples fromdbengradi  requirementsof sub. (1) shall be completed and reported in
entwells where a significant dérence was detected, split theaccordancevith sub. (12).
samplesn 2 or more portions, and obtain analyses of all additional (16) At least annually the owner or operator shall evaluate the
samplesto determine whether the significantfdifence was a gata on groundwater surface elevations obtained undétrs.
resultof laboratory error 635.12(7) to determine whether the requirements under s. NR
(8) If the analyses performed under sub. (7) confirnstiiis  635.12(1) and (5) for locating the monitoring system continue to
tically significant increase or pH change, the owner or operalos satisfied. If the evaluation shows that s. NR 635.12 (1) and (5)
shall provide written noticavith appropriate documentation to theare no longer satisfied, the owner or operator shall immediately
departmenwithin 7 days of the date of a confirmation that theotify the departmerdand submit for department approval a plan
facility may be decting groundwater quality to bring the monitoring system into compliance with tieiguire
(9) Within 15 days after theotification under sub. (8), the ment.
owneror operator shall develop and submit to the department a(17) The owner or operator of the site or facility shall comply
specificplan prepared under the direction of and signed by a qualith the following reporting and record keeping requirements:
fied hydrogeologist, for a groundwatquality assessment pro  (3) The owner or operator shaéiport to the department the
gram at the facility based on determining: whether hazardoygsy|tsof the sampling from each groundwater monitorivej|
wasteor hazardous waste constituents have entered the groyéyuiredunder s. NR 635.12 (1) quarterly
water;the rate and extent of migration of hazardeaste or haz (b) The owner or operator shall annually refiorthe depast

ardouswasteconstituents in the groundwater; and the concentrih ntthe results of the statistical evaluation required under(@ub.

tg;cr)gjnc:jfv\r;;zear\rdous waste or hazardous waste constituents in %groundwater surface elevation required ursidr. (16) and

10) Thenl b bmitted und b I itv th a description of the response, where applicable.

(10) Theplan to be submitte up er sub. ¢l specify the (c) The owner or operator implementing a groundwater quality
number location and depth of wells; the number and analysis fr ssessmenplan under sub. 03, shall annually report to the
quency of water quality parameters for those hazardous wasteg artmenthe results of the.gro’undwater quali%/y asF')sessprent
hazardouswaste constituents in the facility; evaluation proce

duresand groundwatequality, sampling and analytical methodsgr-amwhiCh in_cludes, but is_not Iim_ited to, the rate of contaminant
to be used fodetermining the source or cause of con'[aminatiorrﬂIgratlondurlng the reporting perlgd. . . .
including use of any previously gathered groundwater qualit (d) An owner or operator of a site or facility shall retain, until
information; facility design and construction reports, operatinrg‘eend of the long—terroare period, all records of monitoring and

proceduresind facility history; and a schedule of implementatio inalytical activities and data, including all original strip chart

. recordings and instrumentation, calibration and maintenance
(11) Theowner oroperator shall implement the groundwateF 9

quality assessment plan which satisfies the requirements of S{éslpcords.The owner or operator shall inform the department prior

. > discarding any groundwater information.
(10) and departmerdoncerns ‘?‘“dz at a minimum, determlne' the History: Cr. RegisterFebruary1991, No. 422, &f3-1-91; am(2) (a), Register
sourceor cause of the contamination,; tlaée and extent of migra may, 1995, No. 473, &f6-1-95.
tion of the hazardous waste and hazardous waste constituents in

the groundwater; the concentration$ the hazardous waste or NR 635.17 Corrective action for solid waste man -

hazardousvaste constituents ithe groundwater; and short andagement units. (1) The owner or operator of a facility seeking
long-termpotential impacts to drinking water supplies and thg jicense for the treatment, storage or disposal of hazardous waste
environment,and proposed conceptual solutions and action & seeking to close a hazardowaste treatment, storage or-dis
bring under control and correct the environmental damage. posalfacility shall institute corrective action as necessanyrte

(12) The owner or operator shall make the determinatiotect human health and the environmiemtall releases of hazard
undersub. (1) in accordance with the time schedule approved lopiswaste othazardous waste constituents from any solid waste
the department; and, within 15 days aftieat determination, sub managementinit at the facility regardless of the time athich
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wastewas placed in a uniCorrective action under this section (a) All gas and vapomphase monitoring probes shall be
shall, at a minimumyestore contaminated groundwater in eomdesigned|ocated, installed and maintained sdasbtain reliable
pliancewith the requirements of ch. NR 140. andrepresentative information regarding soil conditions and gas

(2) Corrective action shall be specifiedthrelicense or plan andvapor phase concentrations.
approvalin accordance with chs. NR 60®685. The license or  (b) All gas and vapor phase monitoring probes shall be con
plan approvalshall contain schedules of compliance for correstructedwith a shut—dfvalve to prevent the escape of gas from the
tive action wherecorrective action cannot be completed prior tsamplingdevice and minimize the amount of inflaf air from
issuanceof the license and assurances of financial responsibilitye atmosphere.
for completing corrective action. (3) SURFACEWATERMONITORING. The department may require

(3) Theowner or operator shall implement corrective actiortfie monitoring of surface water runbfleachate seeps, sumps,
beyondthe facility property boundarywhere necessary to protectsedimentatiorponds, any surface water bodies and other surface
humanhealth and the environment, unless the owneperator water dischages resultingrom facility operation. The depart
demonstrateto the satisfaction of the department that, despite theentshall specifysampling times and parameters and all-sam
owner’s or operators best dbrts, the owneror operator was pling shall be implemented in accordance with plans or reports
unableto obtain the necessary permission to undertake actioapprovedoy the department. All surface water sampling locations
Theowner or operator is not relieved of all responsibilitglean  shallbe surveyed in and permanently and clearly marked.
up a release that has migrated beyond the facility boundary wherg4) Air QuALITY MoNITORING. The department may require
offsite access is denied. On-site measuresltiress releases shallmonitoring of air quality for particulates, toxics or other constitu
be determined by the departmenti a case—-by—case basis. Thentsin the ambient ajrfrom point sources or in buildings at or
owneror operator shattstablish proof of financial responsibility associatedvith the facility The department shall specify sam
for corrective action in accordance witkl@partment issued order pling times and locations arall sampling shall be implemented
or plan approval and the requirements of¢R.685 and s. 289.41, in accordance with plans or reports approved byd#martment.
Stats. (5) OTHER MONITORING. The departmennay require moai

History: Cr. Register February1991, No. 422, &f3-1-91; am. (1), Register A . o . . .
April, 1994, No. 460, &f5-1-94; am. (1), RegisteMarch, 1995, No. 471, ef toring of any physical aspect of the facility operation including

4-1-95:am. May 1995, No. 473, &f6-1-95 correction in (3) made under s. 13.93 vegetativegrowth; drainage control structures; and gradient con

(2m) (b) 7., Stats., RegistetMay, 1998, No. 509. trol systems. All required monitoring shdle implemented in
) ) o accordancavith plans or reports approved by the department. The
NR 635.18 Soils and groundwater investigations. departmenimay require geophysical investigations to comple

The department may require that owners or operators of wastentgroundwater monitoring fefrts.
piles, surface impoundments, landfills and solid waste manage (g) GeotecHNICALINFORMATION. The owner or operator shall
mentunits subject to the requiremenfss. NR 635.17 investigate performfield investigations to define the topographybsurface
whethera release of hazardous wastéazardous waste constitu yjis depth to bedrock, type of bedroalepth to groundwater
entshas occurred, submit a report that details the findings of thg, ndwaterflow direction and gradients at the facilitfhe
investigationfor department approval and implement appropriafgsitsof this investigation shall beescribed in the narrative sec
corrective actions as necessary to bring the facility into €omign of the investigation reporfThe owner or operator shall
pliancewith chs. NR 600 to 685. If such a soil and groundwatgicjyde all raw data such as boring logs, well construction dia
investigationis required, the owner or operator shall meet the fqyrams |aboratory tests arfield hydraulic conductivity test data
lowing minimum requirements unless otherwise required by thdwater level measurements in the report appendix. The follow
department. ing investigations at a minimum shall be performed unless an
(1) GROUNDWATERAND UNSATURATED ZONEMONITORING. The  alternativegeotechnical investigation program is approved by the
departmenmayrequire the installation of groundwater and leactdepartmentn writing.
atemonitoring wells, suction lysimeters, moisture probes, collec (a) Borings. Borings suficient to define sub-surfaceondi

tion basin lysimeters and similar monitoring devices, and thgnsshall be drilled as necessary to define the degree and extent
implementatiorof a water quality sampling and analysis prograngf contamination at the facility

(@) All groundwater sampling devices shall be designed, 1. At a minimum, a sticient number of borings shall be
located installed and maintained so as to obtaliable and repre  qyijled in all areas of known or suspected contamination so that the
sentativeinformation regarding aquifer characteristics, groungy| degree and extent of the contaminatoam be determined.
waterflow directions and chemical and physical characterisfics goringsshall also be drilled in uncontaminated areas at the facility
groundwater. for comparing clean versus contaminasedls. If at all possible,

(b) All devices shall be constructed to minimize the potentighe borings shall be located on a grid pattern. The department may
for contaminants to enter the groundwater or to move from orexjuiremore borings in complex hydrogeologic environments.

major soil unit or bedrock formation to another 2. Borings shalextend a minimum of 10 feet below the low

(c) Thelocationsof all borings and monitoring devices shallest known contaminant source as measurethenfield. Every
be approved by the department in writing prior to installation. Thettemptshall be made to locathkis boring outside the proposed
locationand construction of any monitoring device may be sulimits of waste filling. Boring logs shall identify the lithology of
mitted to the department for review and concurrence prior the bedrock when it is encountered.

installation. 3. Where conditions permit, samples shall be collected using

(2) GAs AND VAPOR PHASEMONITORING. The department may undisturbedsampling techniques. Samples may not be compos
requirethe installation of gaand vapor phase monitoring devicested for testing purposes. In fine—grained soil environments; con
andsampling and analysis programs to monitor for gas and vapiouous samples shall be collected. In uniforomarse—grained
phasemigration. The gas and vapor phase monitoring prograsoil environments or following the continuous sampling in fine—
shall be implemented in accordance with plans approved by theinedsoil environments, samples shall dmlected from each
departmentlf gas or vapor phase monitoring is required, the termajor soil unit encountered and at maximum 5-foot intervals.
perature groundcondition, barometric pressure and informatiofEachsoil sample shall be described including its structure; mot
asto whether the barometric pressure is risinfabing shall be tling, voids, layering, lenses and geologic origin and visually clas
recordedeachtime sampling is performed. Sample collection ansified according to the unified soil classification system and-Mun
analyticaltechniques shall be in accordance with standeth  cell color chart. Continuous core samples of the bedrock shall be
ods. taken and theock properties including fracture frequen®QD

Register May, 1998, No. 509


http://docs.legis.wisconsin.gov/document/register/607/b/toc
http://docs.legis.wisconsin.gov/code/admin_code

Removed byRegister July 2006 No. 60For current adm. code séwtp://docs.legis.wisconsin.gov/code/admin_code

NR 635.18 WISCONSINADMINISTRATIVE CODE 164

andpercent recoverghall be determined for the borings extended (d) Borehole abandonmentf any borehole is deeper than the

into bedrock. well to be placed in it, the portions of the borehole belowtie
4. Borings not converted to wells shall be abandoned §¢reershall be properly sealed according to subs. (8) and (17).
accordancevith subs. (8) and (17). (e) Well developmentAll groundwatemonitoring wells shall

5. A boring log shall be submitted for each boring. Each hdpe properly developed following installation. The development
ing log shall include soil and rock descriptiongethods of sam Processshall cause water to flow rapidly into and out of el
pling, sample depths and elevations, date of boring, $anidce Screenfor the purpose of dislodgirgnd removing fine soil par
elevation,bottom of boring elevation, moistucentent, and con ticles, drill cuttingsand drilling fluids. \iéll development shall be
solidationtest results such as blow counts, vane sheer or pockgpsidereccomplete wherhe water extracted from the well is
penetrometerAll elevations shall be corrected to US@&um. chemicallystable, and as free of sediment as possili. devet
If the boring is converted to a well, include the water level at tirg@mentshall follow the procedures in s. NR 141.19 and the
of drilling, dates of water leveheasurements and a well construc'@guirementwf this section.
tion diagram on the log. 1. Sampling after development. Once the water being

(b) Wells. Groundwater monitoring wells digient to define extractedirom the well is stabilized, a sample shall be tested for

the hydrogeologic and groundwater quality conditions shall gatal suspended solids. If drilling fluids were used during well
installed.At a minimum, this includes: constructionthe sample shall also be tested for COD.

1. Water table observation wells shall be installed to-ade,_2- Water level measurements. After development, all wells
quatelydefine the watetable surface, horizontal gradients an(%ha” be pumped and successive water level measurements shall
lateral extent of contamination at the facilitif necessary to P€t@ken until stabilized readings are obtained.
definethe extent of contamination beyond the facility property 3. Documentation. All well development techniques shall be
the owner or operator shall make every attempt to squenmis documentedn accordance with s. NR 141.21 and this section.
sionfrom adjacent land owners for this purpose. All water table (8) BORINGAND WELL ABANDONMENT. Proper abandonment of
observationwells shall be constructed so that the scr@@essect boringsand monitoring devices shall seal the well or borehole
thewater table aall times during the yealf necessary to define completelyin order toprevent future contamination of groundwa
the vertical extent ofcontamination, one or more piezometerger. The sealing materials used shalldoatinuous, physically and
shall be installed adjacent to water table observation wells ¢bemicallystable and have a hydraulic conductivity of less than
createwell nests. 1 x 10 cm/sec. The exact location of abandoned wells and borings

2. All wells shall be designed, installed, developed, samplégidthe date and the method of abandonment shall be documented

and documented in accordance with this chapfdternative In writing. The abandonment method shall also be documented by

methodsof well design and installation shall be approved prior ®hotographsAll monitoring wells and boreholes shall be aban
well construction. donedand documented in accordance with s. NR 141.25 and this

- . section.
(7) WELL DESIGN AND INSTALLATION. All monitoring devices L . .
shallbe designed and installed in accordance with ch. NR 141 and@) Timeline. All boreholes not instrumented with a weiall
the following requirements unless an alternate method R$abandoned immediately after drilling and completiosaif
approvedn writing by the department. testing.
(a) Protective devices.All groundwater monitoring wells,  (P) Abandonment of water supply well/ater supply wells

leachatehead wells, suctiolysimeters, moisture probes and othefVNich are required to be abandoned shall be abandoned and docu
samplingdevices shall have a cap to prevent contaminants fréfgntedaccording to s. NR 812.21. _
enteringthe monitoring device. All monitoring devicexcept (9) InspECTIONS. The facility owner or operator shall inspect
leachatehead wells in the active area of the fackiball have pro 2l monitoring devices at least annuaBampling personnel shall
tective metal casings and locking lids. The lids shall be keftspectall monitoring devices each time the device is sampted
locked.The department may require additional protective devic@svater level elevation is measured. If for any reason a monitoring
suchas rings of brightly colored posts around any monitoringe\_/llcelS destroyed or otherwise fails to function propete
device.All leachate head wells shall be protected to pregant  facility operator shall notify the department in writing withio
ageduring facility operation. daysafter discoveryThe deviceshall be repaired if possible. If the
(b) Labelling. All monitoring devices shall be clearly and-perdevlICe C;\?nhc.’t be drepalretl:i, It Shﬁ" be properly ?jb.andqr.led t?nd
manentlylabelled. At a minimum, the label shall include the wegﬁp acedwithin 60days unless otherwise approved in writing by
nameand number e department.Unless otherwise approved, if a device is
- - . replacedthe replacement wethall be given the same number as
(c) Drilling method. Drilling shall be performed in accordancée el it replaced followed by the letter “R” to indicate it is a

with ss.NR 141.15, 141.17 and the requirements of this sectiq@p|acementell. An additionai“R” shall be added each time the
Thedrilling method shall allow the drilleo obtain undisturbed \ya is replaced.

o e o sl penellon el PS4 (10) Sou s, Alsol samples coleced rom borngs
standarcpenetration tests, then the consolidation of the recover aégggsggn?:reo\fvwhetﬁilglégc?i?npﬁ%ggﬂiﬁg&%fgedrmézﬂ
samplesshall be measured in tffield with a vane sheer or pocket. PP
penetrometer ing by the department.

. . . (a) Sample collectionWhere conditions permit, samples shall
_ L. If the drilling method does not allow the required soil-samy, ¢ e cted using undisturbed soil sampling techniques. Samples
pling to be performed, a separate boring shaltrilled adjacent

to the monitorina well to provide the necessary information may not be composited for testing purposes. In fine—grained soil
g P ry * environmentscontinuous samples shall be collected. In uniform,

2. Drilling fluids and watemay be used to drill monitoring coarse-grainesoil environmentsamples shall be collected from
We||S Only when thel‘e_are no reasonable alternatives. If dr||||r&ichmajor soil unit encountered and at maximum 5-foot inter
fluids are used, the driller shall document the type of fluids, ajy|s. At least one soil sample shall be collected at the depth of any
addltl\_/esused and the chemical constituents Of the.m|xtmre.Subsequent|yp|aeed monitoring well screerdf borings are
wateris used, the source of the water shall be identified. extendednto bedrock, continuous core samples of the bedrock

3. When drilling equipment comes intontact with contami  shall be taken and the rock properties including fracture fre
nantsin theborehole or above ground, the driller shall clean thguency,rock quality designation and percaetovery shall be
equipmenthoroughly prior to any additional drilling. determined.
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(b) Laboratory and field testingLaboratory and fielénalysis 5. Depth to groundwater asgasonavariations in ground

shallbe conductetb identify the specific geologic and hydrogeowaterelevation.
logic conditions in the vicinity of the boring or monitoring well. 6. Location and extent of armperched groundwater systems.

1. The soil sample collected at the depth of any subsequently 7. Local and regional flow directions including the location
pl_ace_dmonltorlng wc_ell screen shall be analyzeddaain S|_ze_d|s of groundwater divides.
tribution by mechanical and hydrometer test and Attelierits, 8. Horizontal and vertical gradients, particularly between soil
asappropriate for the particular soil type. Eadhil sample shall yjts of differing hydraulic conductivity and between unconsoli
be described according to its physical texture, ¢c@eologic or dateddeposits and bedrock.
gin and visually classified according to the unified soil classifica 9. The saturated thickness of the uppermost aquifer at the

tion system. ) L facility boundarywhich can be expected to attenuate contami
2. An infield test shall be conducted on monitoring each weihntswhich may enter the flow system and estimates of the-quan

to determine the in-situ hydraulic conductivifyhe test shall be tity of flow passing under the facility boundaries.

of long enough duration and include afiignt amount of data (c) Appendix. All raw data including boring logs, wetbr

:jou(r:)tri(\)/\i/tlde arepresentative estimate of the actual hydraulic COtaructiondiagramssoil tests and water level measurements shall
3 ﬁ/ boratory hvdrauliconductivity tests shall b duct dbeincluded in the appendices of all reports.

- Laboratory hydrauiconduclivity tests shall beé conaucted 13y nra presentarion. The results from the subsurface
on at least 2 representative samples from egefor S.o.'l unit. investigationsshall be presented on 24 inch x 36 inch plan sheets,
Testsshall berun on undisturbed samples when conditions allow |, - > "o ernative size is approved by dlepartment in writing

4. The department may require that other tests be conducigdp|iows: '

asappropriate for the particular type of material. _ (a) Existing conditions.A detailed topographic survey of the

5. After each welhas been properly developed, successigcility andall areas within a distance of 1,500 feet from the-facil
waterlevel measurements shall be takentil stabilized readings ity boundaries. The minimum scale shall be one inch = 200 feet
are obtained. In addition, stabilized water level measurementfith a maximum 2 foot contour interval. The contduterval
shallbe obtained on a quarteasis from surface water bodiesselectedshall be siffciently small to clearly show surface water

including streams, lakes, ponds, drainage ditchesveetthnds flow patternswithin and around the facilityThis plan sheet shall
locatedwithin 1,200 feet of the proposed facilihere public or - showthe following features:

private wells are present, stabilized water level readings from 1. 100-year floodplain area
thesewells may be required if access can be obtained from the _’ . o .
2. Surface waters, including intermittent aephemeral

owner.
. streamsand wetlands.

6. The department may require othrk such as pump tests, 3. Homes, buildings, man—-made features and utility lines

geophysicalnvestigations, isopach maps or a fence diagram to - ! gs, y :

assesshe hydrogeologic conditions at the proposed facility 4. lSurlrou(rj]ding land u:“Tes, such as residential, commercial,
(11) FELD DIRECTION. A hydrogeologist meeting the defini agriculturalan recreatloqa. .
tion of s. NR 600.03 or other equaltyualified person shall 5. Property boundaries, waste handling areas and product

observeand direct the drilling oéll borings, the installation and handlingareas.

developmenbf all wellsand all in—field hydraulic conductivity 6. Access control, such as fences and gates.

tests.The hydrogeologist shall also visually describe eladsify 7. Water supply wells including irrigation and stock wells, as
all of the geologic samples. well as public and private water supply wells.

(12) SuBSURFACEDATA ANALYSIS. Dataon subsurface inves 8. Boring, test pit and well locations.

tigationsshall be presented in tmarrative section of the report 9. Other structures including ruri@ontrol systems, agricul

asfollows: tural drain tile systems, access and internal roads, and storm and
(a) Soil and bedock descriptions.Each major soil unit and sanitary sewerage systems.

bedrockformation shall be describeing data from both subsur  (b) Geologic coss-sections.Cross—sections shall be eon

face investigations and regional information. The descriptiongructedthrough all borings, both perpendicular and parallel to the

shallinclude: facility baseline, as well as along amdross transects which
1. Grain size distribution, geologarigin and classification include major geologic and geomorphic featusegh as ridges,

of materials using the USCS system and Muncell color chart. valleys and buried bedrock valleys. At least one cross—section
2. The lateral and vertical extent of eactajor soil unit Shallbe constructed parallel to groundwater fladhere more

including description of lenses or other heterogeneities and thi&n one interpretation can beeasonably made, conservative

strike and dip of rock formations. assumptionshall beused when evaluating heterogeneities within

3. The presence and frequency of joints, fractures, voi&ge unconsolidated deposits. The followiimjormation shall be

solutionopenings, faults or other structural features. pr’eslenltefdnn t(r;e geolog!c crglssishectlor?s: hic boundari hall
4. Testing data shall be summarized by major soil unit inb% - Inferred or questionable lithostatigraphic boundaries sha

tablein all reports. The table shall contain the followinfprma shown W'th_a dashed line or question mark. .
tion: geologic origin, sample ID numbegercentages of gravel, 2 For clarity a number or symbol shall be used to label major
sand,silt and clay-sized materials, P200 content, liquid limi€0il units instead oéxtensive shading. A key shall be provided
plasticityindex, and lab and field hydraubenductivity If aver which contains a description of each major soil unit including geo
age values arealculatedor any of these test results, a range arl@9ic description and origin, USCS classification and color
standarddeviation shall also be presented. 3. _Boring logs showing_the USCS classification_of_each major
(b) Hydrogeologic poperties. The properties of each satu soil unit, the results of graisize analyses, Attertgefimits, and
ratedsoil unit or rock formation and its function in the groundwa@P and field hydraulic conductivity tests. The daltall be corre
ter flow system shall be described including the following: ategtov\tﬁ sample I_Ocagon._I ] o i |
1. Hvdraulic conductivit . construction details shown to scale including the we
Y y screenand filterpack length, the location of the upper and lower

2. Role as_a °°“f'”'”9 unit. ) seals and stabilized water level elevations measured on the same
3. Hydraulic connection to other units. day.Where 2 or more water table observatiggils are presented
4. Actual or potential use as a water supply on a cross—section, kne representing the water table shall be
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drawn.The date the measurements were taken shall be specifiedf) Groundwater monitoringlan. A groundwater monitoring
in the key planfor the facility shalbe prepared and submitted to the depart

(c) Water table mapsAt least 2 water table contour maps shallentfor approval. The groundwater monitoring plan shall be con
be presented. The maps shall l@sed on monthly water tableSistentwith s. NR 635.12 (13).
elevations documenting the seasonal high lamdwater table. (g) Analytical methods. All required chemical and physical
For each sampling round, all water level elevations shall be mggoundwateranalyses shall be conductedalaboratory certified
sured on thesameday The water table maps shall show all well9r registered under s. 299,1Stats., and ch. NR49. The labora
andthe measured water level elevation at emeh. If 3 or more tory shall use the analytical methods referenced in ch. NR 149

bedrockwells are installed, a bedrock piezometric map shall bélessalternative methods are approved by the department in
prepared. writing. Detection limits for all chemical analyses shall be in

(d) Bediock map. Where at least 3 borings to bedrock ar@ccordancewith s. NR 140.16 (2). The following tests are

/ fopecifi éxcludedfrom the requirements of ch. NR 149 but shall be per
;i%u:reegdi(‘;gfg;?;k contour map shall be prepared ffic formedusing standard methods or procedures, if they exist.

(e) Flow net. A flow net shall be constructed parallel to the Physical tests of soil,
directionof groundwater flow to show the distribution of regjear . Physical tests of wastes,
anddischage. Air quality tests,

(14) GROUNDWATER SAMPLING AND ANALYSIS. The owner or Gas and vapor phase tests,
operatorshall implement a monitoring programthae facility in Field pH tests,
accordancaevith this section unless otherwise approvediiting Field conductivity tests,

by the department. . o . Nutrient testing of soils and waste,
(@) Number of equired monitoring points.The number of Turbidity tests,

requiredmonitoring points and the monitoring program shall be :
approvedn writing by the departmeritased on the facility size, . Water elevation,
wasteand product types handled the facility, facility design and 10. Temperature,
hydrogeologicand geologic setting of the facilitfhe monitoring 11. Leachate-liner compatibility testing.
program shall be adequate to determinentirzontal and vertical  (15) WELL CONSTRUCTION DOCUMENTATION.  The facility
degreeand extent of contamination, horizontal and vertical gradhwneror operator shall document all well construction activities
entsand to detect any impacts from the facility on groundwatghdreport the information to the department as required in s. NR
quality within and beyond the property boundaries. 141.21and this section. @ construction shall be documented in
(b) Sampling of water supply wellsThe department may all plan submittalsreports or in—field conditions reports. If no
requirethe owner or operator to sample public or private wat@fansubmittal or report is being preparedat time of well instal
supplywells and to determine water level elevationsuch wells lation, documentatioishall be submitted to the department within
aspart of a routine groundwater monitoring program or to dete#O days of well installation. All elevations shall be corredied
minethe extent of groundwater contamination unless permissibfGS datum. Elevations shall be recorded to the nearest 0.01
cannotbe obtained from the well owner foot. The documentation shall be submitted on forms provided by
(c) Sampling fequency. The minimum sampling frequencythe department which are supplemented by written descriptions.

shallbe according to this subsection unleieerwise specified in D(f)cume.nta'nomf well construction shall include the following
writing by the department. Routine monitoring at facilities shalfl ormation: ) _ ) .
be conducted quarterlyvithin 15 days of March 15, June 15, Sep  (2) Well protection. The type of protective casing; the diame
temberl5 and December 15. Alternative dates to those specifid 1€ngth and elevation dhe top of the protective casing; the
may be utilized if approved by the department in writing. groutused between the well casiagd the protective casing; the
(d) Sampling parametersUnless otherwise specified it- depthand width of surface plug below the land surface; the height
. pling p : P of the plug above the land surface; and the type of cap and lock.
ing by the department, the following parameters shall be moni . . .
tored: (b) Well design. The wellcasing type, length, diameter and
1. Water level elevation shall be measured and recorded to chedulethetype of joints used; the screen type, length, diameter
: . O schedule; the screen slot type and size; the percent open area
nearesi0.01 foot in each groundwater monitoring wellather ¢ he screen; the type of screen bottom; the distimeckiter pack
monitoring device prior to sampling. The elevation shall be cogytendsabove the screen; elevations of the top of casing and land
rectedio USGS datum. The measuring point shaila specific g\;iface depth from the land surface to and elevation of the bottom
pointat the top ofhe well casing. The specific measurement poiRk the horehole, thbottom of the well screen, and top and bottom
shallbe identified on the well itself if the top of the casinga@s  of 5| seals; and well locations identified by the landfill coordinate
level. _ _ ~ systemto the nearest foot.

2. The physwa_l _appearanoéthe water Samp|e, |nclud|n_g (c) Materials used.A description of the filtepackmaterial,
color, odor and turbidityshall be recorded at the time of samplingncluding grain size analysis, quantity used, and manufacturer and
of each monitoring device. productname or number; the well seal including the physical

3. Groundwater monitoring shall be conducted based on tblearacteristicof the material; the type and quantity of annular
characteristicoof hazardous waste handled or managed at thpacesealant including percentagafseach specific material used
facility, the raw process materials used or as required by flog each well; drilling fluid including additivesind water added
departmentBoth the uncorrected field conductivity and the fieldncluding the source and the results of the water quality analysis
conductivityat 25°C shall be reported. Uncorrected field conduéor parameters indble 1 of s. NR 635.09.
tivity does not need to be reported if a meter which automatically (d) Installation techniquesThe drilling method used; type of
correctsto 25° C is used f@ampling. The department may requirelrill rig; borehole diameter; inside diametertioé hollow stem
analysisof additional parameters. auger,if used; cleaning procedures; sealingthod; time between

(e) Sampling and analysis plar groundwater sampling and sealingthe annular space and constructing wedtection; and the
analysisplan for all monitoring devices tte facility shall be pre  datethe well was drilled.
paredand submitted to the department for approval. The sampling(e) Well development.The date the well was developed; the
andanalysis plan shall be consistent with s. NR 635.12 (12). date,time and the water level in the well bdikfore and after

=
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developmentthe development method; time spent develofiieg monitoring well information form 4400-89, shdlie revised to
well; volume of water removed and added; source of water; clanflectthe current condition of the monitoring system.
of water before and after development; presence of sediment at ttete: These forms may be obtained fréine Department of Natural Resources,
bottomof the well before andfter development; volume of waterBureauof Waste Management,@ Box 7921, Madison, W1 53707.
purged;all readings of field temperatureld specific conduc (18) BACKGROUND GROUNDWATER QUALITY. The owneror
tance field pH and the times at which thesere measured; analy operator shall establish background groundwater quality in
sisof total suspended solids and analysis of COD if drilling fluiggccordancevith s. NR 635.12 (15).
wereused during well construction. (19) POINT OF STANDARDS APPLICATION. The points of stan

(f) Soils information.Boring logs, soil testing results and drill dards application to determine if a preventive action limit or
er's observations including any problems encountered or eon@hforcemenstandard has been attained or exceedespafied
tionsthat may d&ct the performance of the monitoring device ot . NR 140.22 (2) and (3).
thatmay help in planning future well installations. Each boring (a) Design management zon&€he design management zone
log shall includesoil and rock descriptions, method of samplingand waste boundary are defined in s. NR 140.22 (3) (a). The
sample depths and elevations, date of boring, land surface elel@signmanagement zone extends horizontally zero feet beyond
tion, water level elevations and depths, elevation and depth of the waste boundarfor hazardous waste facilities subject to the
bottomof the boring, the location of the well screen and soil testquirement®f ss. NR 635.05 to 635.15 and 635.18. For all other
data.Soil and rock descriptions shall include geologic origin arsblid waste disposal facilities the design management zone
any heterogeneities, soil structure, soil coloottling, moisture, extendshorizontally 300 feet beyond the waste boundary

blow counts, layering, jointing, lenses, fracturegjamic matter  (p) Changes to the design management zéheept for those
or voids. Each soil layer shall be classified according to the unifiegtijities subject to the requirements of ss. NR 635.05 to 635.15,
soil classification System. All elevations shall be corrected Eﬁe department may consider an expansion or reduction of the
USGSdatum. designmanagement zone in accordance with s. NR 140.22 (3) (b).
(9) Miscellaneous.The raw data and calculated results of inFhe factors which shall be considered by the department are listed
situ hydraulic conductivity tests; water level measurements airds. NR 140.22 (3) (c) and (d). An owner or operator of a facility
dates;computations of well yield, if determined; any changes imay submita written request for approval of an expansion or
well construction, casing elevation or other features subsequentaduction of the designmanagement zone. The request shall
drilling. includean evaluation of the factors listed in s. W&0.22 (3) (c)
(h) Map. An 8 1/2 by 1 inch map, drawn to scale, showingand(d).
facility boundaries, the designanagement zone, the location of (20) NOTIFICATION PROCEDURES FOR EXCEEDANCES OF
all monitoring devices and borings, facility coordinate SysterBNFORCEMENTSTANDARDS AND PREVENTIVE ACTION LIMITS. The
scale,north arrow and key owneror operator of a facility required to monitor under this sec
(i) Forms. Groundwater monitoring well information form tion shall notify the department in writing if an enforcement-stan
4400-89 groundwater monitoring well construction form, boringgard,preventlve action limior alternative concentration limit has

log information form and other fornas required by the depart 0eenattained or exceeded at the padfitstandards application.

mentcompleted as instructed. This notification shall be given within 60 days from the end of the
Note: Copies of these forms may be obtaitiemin the Department of Natural S@mplingperiod and shalbe attached to the sampling results as

ResourcesBureau of Viiste Management,®. Box 7921, Madison, W1 53707.  specifiedin ss. NR 140.24 (1) (a) and 140.26 (1) (a). nbifica-

(16) SAMPLING AND ANALYSIS DOCUMENTATION. Field records tion shall specify the parameters for which standards have been
of all monitoring activities shall be prepared infiiént detailto ~ exceededthe wells at which the exceedance occurred and provide
documentwhether the sampling and analysis plan has been felpreliminary analysis of the cause and significance of the con
lowed and should follow department guidelines for groundwateentration.
sampling. The facility owner or operator shall retain all field (21) RESPONSES WHEN A GROUNDWATER STANDARD IS
recordsuntil the end of the long—term care period for the facility-xceepep. Upon receipt of a notification that an enforcement
Field records shall be available for department inspection @fandarcbr preventive action limit has been attained or exceeded,
requestThe owner or operator shall submit sampling results afige department shall evaluate the information. If further inferma
waterelevation data on fornmsupplied by the department withintion is necessary to assess the cause and significance of the con
60 days from the end of the sampling period. Forms designeddantrationthe department may require the owner or operator to
the facility ownermay be approved by the department for use fivepareand submit a report within 60 daysless an alternative
submittingsampling results. Explanation of any deviatioom  deadlineis specified in writing byhe department. The report shall
the approved samplinglan or analytical procedures shall be-subassesshe cause and significance of the exceedance based-on con
mitted at the same time. siderationof the factors listed in s. NR 140.24 (1) (c) and shall pro

(17) BORINGAND WELL ABANDONMENT DOCUMENTATION. Bor-  posea response to meet the objectives of s. NR 140.24r(2)
ing and well abandonment activities shall be documented 140.26 (2). The department may also require that the report
accordancavith s.NR 141.25 (4) and this section on forms-proincludeany of the information contained in sub. (22). The depart
vided by the departmerin all plan submittals, reports and in—fieldmentshall respond to the report within 65 business dayesceipt.
conditionsreports. If no plan submittal or report is being prepardsasedon the evaluation of the report, if one is required, and the
at the time of boring or well abandonment, documentation sh&ictorslisted in s. NR 140.24 (1) (c), the department shall specify
be submitted by the facility owner or operator to the departmefgisponseso be implemented by the owner or operator ofaloé-
within 60 days of boring or well abandonment. Documentatigly in accordance with s. NR 140.24 (2) or 140.26 (2).
shallinclude the exact location of the well or boring by facility Note: The range of responses for an exceedance of a preventive actids limit
coordinatesystem, total depth of the well, date and method gfedn Tabe b o= M 140 24 () I anaeof esponses for o ocoedance
abandonmentnaterials and volumes of backfill used, stadfls departmenmust use to determine which responsesippopriate are included in ss.
well casing removal and any special precautions taken. TH@140.24 (2) to (6) and 140.26 (2), (4), (5) and (6).
methodused to abandon the wells shall be documented using(22) IN-FIELD CONDITIONS REPORT. The department, for good
photographslf the well isa public or private well, any forms causeshown, may require pursuant to s. 291.95, Stats., or as a con
requiredunder s. NR 812.2%kuch as well abandonment reportition of a plan approval under ch. 291, Stats., the owner or-opera
form 3300-5, shall be submitted. In any case, other forms pter of any facility that has improperly managed hazardous waste,
viously submitted to thedepartment, such as the groundwatesr any person who permithe use of property for such purpose,
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to submit an in—field conditions report to the department to -deteegionalwater table maps. The following items shall be specifi
mineif the facility poses a potential hazard to public health, safetglly addressed:

or welfare, or the environment. All in-field conditions reports 1 The existing topographincluding predominant topo
shall contain the following minimum information unless othergraphicfeatures.

wise approved by the department in writing. Additional informa
tion contained in ch. NR 635 may also be requirgdhe depart
ment.

2. Thesurface water drainage patterns and significant Rydro
logic features such as surface waters, springs, surfacedvaiter

- . - . agebasins, divides and wetlands.

(a) General facility information.An in—field conditions report . o )
shallidentify the project title; name, address and phone number 3: The origin, texture, nature and distribution of bedralo;
of the primary contacts including tfiecility owner and any cen  O11in, texture, thickness and distribution of the unconsolidated
sultants;present property owner; a general description of the fadiinits; and the texture and classification of the surficial soils.
ity location; the facility location by quarter—quarter section, town 4. The depth to groundwategroundwater flow directions
ship, range, town and county; total acreage of gneperty; andgradients, rechge and dischge areas, groundwater divides,
existinghazardous waste solid wastanagement units; productaquifersand identification of the aquifetsed by public and pri
managemenareas; all public and private wells wittone—half vatewellsin the region. An indication of which aquifer systems
mile of the facility and the owners of all public and private wellaremost susceptible to contamination shall be made.

within 1,200 feeshall be included in the appendix of the reporyhich is available from the USGS, WSGNHS, DNR, UW-Exten
(b) Facility history An in—field conditions report shall iden sionand regional planning commissions.

tify the dateghe facility began generating hazardous waste; the e) Specific facility investigations.An in—field conditions

typeand volume of hazardous waste known to have been releaggforishall contain the results of fieidspections and investiga

spilled or stored; the potential for the hazardous waste to biologly s \which define the topographsubsurface soils, depth to bed

cally decompose angenerate gas; the area gtilized and disturbe ck, type of bedrock, depth to groundwatgroundwateflow
by hazardous waste handling and disposal; the overall operatig «ion and gradients at the faciljtihe horizontal and vertical
of the facility; any facility engineering controls which were

gﬁentof contamination, background groundwater quabiyr

'rgfé?éeeito iFI)Irse\cl)frziti ézﬁ g:getrﬁélohr; s?ci rhﬁaﬁgwj?h\gis;g ;rrérgﬁ ewater quality and the degree and extent of groundwater and
P aes, Y urfacewater contamination. The results of this investigation

wastewas generated; and any adjoining actvelosed facilities shallbe described in the narrative section of the in—field condi

or activities which may contribute® environmental contamina X X
tion. tionsreport. All rawdata such as boring logs, well construction
. . L . diagramsJaboratory tests, field hydraulic conductivity test data,

_(¢) Land use informationThe in—field conditions report shall \51erquality information and water level measurements feall
discussthepresent and former land uses at the facility and the SHlcludedin the report appendix. At a minimum, the following

roundingarea. Athorough discussion of land uses which ma%vestigationsshall be performed unless an alternative geotechni

have affected groundwater or surface water quality shall be,; o : 7 !
included.The report shall address all areas that mégctbr be ial .|nvest|gat|on program is approvest the department in wit
affecte_dby the facili.ty Ata mir]imum,. this will be the area within gll Bori hall be drilled fici b ¢

one mile of the facility The discussions shall be supplemented 1. Borings shall be drilledta suficient number of separate

with land use maps. At minimum, the following items shall be locationsto define the site geology and to define the degrek
addressed: extentof soil contamination within and beyottte facility boune

1. Identification and locationf the adjacent land owners aries. All borings shall be extended a minimum of 10 feet below
This i'nformation may be presented on a plat map. Howeuer "the lowest elevation below ground surface whdoeumented

hi i hall ifi h idenceof contamination has been found. If regional informa
L%rtlég.wners Ip conditions shall be verified and any c ang%n suggests that bedrock is within 75 feet of the land suréace,

2. A description of the present land uses in the area shall inimum of one boring shall be extended to bedrock. The borings
incIuded.ParticuIar emphasis shall be placed on the discussio lIbe distributed so that requirements of this section are met.
known recreational, historical, archaeological or environmentally. mplesshall be collected arinbnng logs prepared in accordance

. : - ! aeo/0g ith subs. (10) and (17Borings not converted to wells shall be
uniqueareas including naturalr scientific areas, county forest

landsand critical habitat. A letter from the departmeitireau of abandoned n accordance with subs. (8) and (17?'
endangeredesources addressing the known presence of any 2. A suficient number of water table observation wells shall
endangerear threatened species, critical habitat and natural B¢ installed to adequately defitiee depth to groundwatérori
scientific areas shall be included. zontalgradients and horizontal degree and extent of contamina

3. The present or proposed transportation routes and ac ion at the facility The wells shall be constructedch that the
roadsincluding any weight restrictions shall be delineated. ~ Watertable intersects the well screen at all times during¢ae

(d) Regional geotechnical informationAn in—field condh A sufficient number of piezometers shall be instabeljfacento

tions report shall discuss the regional setting of the facility to prWater table observation well to create a well nest for the purpose

vide a basis forcomparison and interpretation of im‘ormation(a)f defin_ing 'vertical g_radients _and vel"tical degree_and extent of
obtainedthrough field investigations. This discussion may be 'im\fv%m@'s?aéfnn;gtﬁ,ddLt;'a?tn@ gs?r;e_%fg:ﬁgt:gl:hna\nllllr(t))gniqr?s{nfl’le d
ited to informationavailable from publications such as a hydro_ *. 9 p

ﬁdjacemto a water table observation well. All wedlkall be con

logic investigations atlas, water supply papers, informational ¢ - .
cularsand technical bulletins published by thés#énsin state Ztrzgc(:i%(i,developed and documented in accordance with ¢zps.

geologicandnatural history surveyhe United States geological ) ) o
survey,the Wisconsindepartment of natural resources, U-#- 3. A hydrogeologist meeting the definition of s. NR 600.03
tension,regional planning commissions and the soitservation or other equally qualified person shall observe and direct the dril
service.The regional setting to be described is the area which g of all borings; the installation, development and abandon
affector be aflected by the facilityAt a minimum, this will be the mentof all wells and all in—field hydraulic conductivity tests. The
areawithin 5 miles of the limits of fillingThe discussions shall hydrogeologisor other equally qualified person shall also visu
be supplemented with available regional bedrock and glacially describe and classify all geologic samples. Any odor associ
geology maps, USGS topographic maps, SCS soil maps ateldwith the samples shall also be noted.

Register May, 1998, No. 509


http://docs.legis.wisconsin.gov/document/register/607/b/toc
http://docs.legis.wisconsin.gov/code/admin_code

Removedby Register July 2006 No. 60For current adm. code séwtp://docs.legis.wisconsin.gov/code/admin_code

169 DEPARTMENT OF NATURAL RESOURCES NR 635.18

4. Laboratory and field analyses shall be conductédeie  well as along transects which include major geologic and geo
tify the specific geologic and hydrogeologic conditions at thmorphicfeatures. At least one cross—section shall be constructed
facility in accordance with subs. (10) to (16). parallelto groundwater flowMVhere more than one interpretation

5. Once the groundwater monitoring wells halween canbe reasonably made, conservative assumptions shall be used
installedand properly developedt least 3 rounds of water qualitywhen evaluating heterogeneities within the unconsolidated
sampling shall be performed with a minimum of one montldepositsinformationon the geologic cross—sections shall be pre
betweensampling rounds. At a minimum, the samples shall ls=ntedn accordance with sub. (13).
analyzedor the parameters listed imlel and any other parame 3. At least one water table contour map shall be included. The
tersthat are déctive for monitoring the type of hazardowaste mapsshall be based on stabilized water levels recorded on a single
thatwas handled by the facilitynless otherwise approved by théyay from all observation wells at the facilitll the wells and the
departmentat the same time the first round of sampling is undefyeasuredvater level at each well shall be shown on the water
takena sample from each well shall be analyzed for all volatilgpe maps. The topographic map shall be used as a base map. If
organiccompounds listed inable 1 of SNR 140.10 and any addi ,qre than one set of water levels has been taken, thetakler

tional compounds specified by the departmdifie testing shall .\, sha|l he based on the set of data which indicates the highest
be done using a gas chromatograph/mass spectrophotamet%atertable.

accordancewith SW 846 method 8240 or EPwastewater . .
method624. As an alternativéne analysis may be performed 4. Atleast 3 iso—concentration maps shall be presented for the
usinga gas chromatograph/photoionization detector/Hall deteé@rametersvhich most accurately depitte degree and extent of
tor in accordance with SW 846ethods 8010/8020 or BRvaste  contamination.The concentration of the particular parameter
watermethods 601/602. Any wells which have concentratidns Shallbe presented for each well.
VOC's above the limits of quantification shall be resampuled (g) Map. An 8 1/2 by 1 inch map shall be submitted. The map
ing the following 2 sampling rounds. Any private wells withinshall be drawn to scale and show the facility boundaries, the
1,200feet of the facility shall be sampled at the same time as tesignmanagement zone, thecation of all monitoring devices
monitoringwells and for the same parameters. and borings, the facility coordinateystem, the scale, a north

6. The hazardous waste types known to have been generaagtw and a key

diSChargedreleased or Spl”edt the faClllty shall be eVaanted for (h) Forms. The groundwater monitoring well information

the potential for gas or vapor phase migratiany facility which  form 4400-89, the groundwater monitoring wethnstruction

contains or is thought to contain hazardous wastes which can lggm, the boring log information form and other forms as required

logically decompose shall be instrumented withs or vapor ,bg the department shall be completed as instructed.

phasemonitoring probes. The probes shall be installed to defin ﬁi) Data analysis. The results from the sub-surface investiga
o

the concentration and lateral degree and extent of gas or vap ) ; o :
mi ; : : : : ions, water quality samplinggas monitoring and regional geo
phasemigration. The probes shall be installedtiie soil units technicalinfo?mati)én shrfll be evaluated togdetermir?e: J

most likely to allow gas or vapor phasggration. The probes )
shallbe sampled a minimum of 3 times for methane andbtrer 1. Whether any groundwater standards have been attained or
appropriategases that afey— products or chemical breakdownexceededlf any preventive action limits or enforcement stan
productsof the hazardous waste being evaluated by the faciligards established under s. NR 140.10 or 140.12 have been
The department shall be notified immediately if aygs or vapor exceededthe cause and significance of #neceedances shall be
phaseprobe exceedthe lower explosive limit for the particular addressedf significant contamination appears to be present, the
gasor vapor tested. factorslisted in s. NR 140.24 (1) (c) shall be addressed.

(f) Data presentation.The results of the subsurface investiga 2. Whether surface water quality has been impacted by the
tions and watequality sampling shall be presented on 24 inch facility.

36inch plan sheets unless an alternasize is approved by the 3 \whether gas or vapor phase migration is occurring. If it is
departmentn writing, as follows: _ determinedthat gas or vapor phase migratisnoccurring, any

1. A topographic mapf the area showing where any producfesidenceshusinesses, industries or otiséuctures which have
storagetanks are located, areas where hazardous waste gengfanay be dected by gas migration shall be identified.
tion, spills, releases or disclygsoccurred, property boundaries, () Proposed emedial actionsBased on asvaluation of the

fencing, major utility corridors, homes, buildings, man—-made fe : :
tures a?djacjent ongyarby wetlands, public andgprivate water-suiatagenerated, the types of remedial actions necessary to retum
y ! efacility to compliance with the requirements of chs. NR 600

ply wells, the location of soil borings and groundwater monitori X
wells and the location of all other monitoring devices at the-fac 685 shall be proposed. Sections NR 140.24 (4) ar)d 140.26 (2)
line the required set of remedial actions depending on what

ity. The base map shall consist of a map having a minimum sc& h ;
of one-inch equals 200 feet with a 2 foot contour intesudil- parameters are fatted and whether or not a preventive action
cientto show relief and drainage features. The map shall contdRit or enforcement standard has been exceeded. A long—term
a local grid system with the location of the origin identifienVironmentamonitoring program shalie proposed so the per
accordingto latitude and longitude or the state plane coordinai@manceof the facility and the &fcts of any remedial action can
system. be evaluated.

. _ . istory: Cr. RegisterMay, 1995, No. 473, &6-1-95; corrections in (14) (),
2. Geologic cross-sections shall be constructed through (’i'y) and (22) (intro.) made under s. 13.93 (2m) (b), Reglday, 1998, No. 509, &f
boringsboth perpendicular and paraltelthe facility baseline as 6-1-98 corrections in (19) made under s. 13.93 (2m) (b) 7., Stats.

Register May, 1998, No. 509
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